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WILLIAM KEITH BROOKS 

Ar sunrise November the twelfth there 
passed peacefully away, at his home 
‘*Brightside,’’ on the shores of Lake Ro- 
land, one of the foremost of the few 
greatest of American zoologists. 

William Keith Brooks owed his early 
education in part to the excellent public 
school teachers of Cleveland, Ohio, and in 
part to such elements of his boyhood’s en- 
vironment as his native bent led him to 
pick out and assimilate. Among such in- 
fluences were collections of fossils, stored in 
a neighbor’s barn and the wonder of the 
flocks of carrier pigeons that still came 
over the lake to be destroyed by clubs and 
guns on the bluffs, darkening the air till 
school could no longer ‘‘keep.’’ 

More significant yet were the self-made 
aquaria, and the back-yard pond that was 
sometimes visited by a migrating carrier 
pigeon and more often the source of rare 
delight in the study of the habits of 
aquatic insects. And it was there that was 
learned an indelible lesson of the power of 
reflexes and mechanisms, by the observa- 
tion of a dragonfly that had lost most 
of its machinery except that of the head, 
yet continued to chew and swallow food, 
which, like the water drunk by Mun- 
chausen’s bisected horse, passed steadily 
out into the open void. 

He was not given to athletie sports, 
though winning a prize for excellence in 
Contemplative and studious, 
he desired to enter college, but his mother 
did not approve and he began life in his 
father’s counting house. Here he ex- 
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hibited characteristic interest in the solu- 
tion of problems and distaste for such 
mechanical drudgery as had only practical 
and not theoretical ends in view by the 
invention of a ealeulating machine to lessen 
the amount of unprofitable manual work. 

To get the higher education despite lack 
of financial support he became a teacher at 
Hobart College and there entered upon a 
second marked period in necessary prep- 
aration for his life-work. He learned the 
boy mind and the simple way to teach by 
arousing interest in the truths of nature. 
Some others profited by this much later 
when he was induced to give private lessons 
in natural history to boys in Newport and 
the same bent always made his university 
lectures the opposite of that ill-digested 
verbiage that is sometimes heard. At 
Hobart two great opportunities were util- 
ized: communion with nature as presented 
along the rapids below the falls of Niagara 
and communion with the thought of phi- 
losophers he met in his readings in the 
library. It was then that he beeame so 
strongly impressed by the writings of 
Bishop Berkeley as never to be oblivious of 
the relation of observational science to the 
fundamental character of the ego. In the 
woods about Hobart, Brooks made those 
observations upon the habits of squirrels, 
that were probably his first publications 
and perhaps his last contributions in print 
to the study of mammals, for his life-work 
was largely in the field of the lower animals 
though the complex psychology of the 
mammal appealed to him strongly. 

After two years he entered Williams 
College where a love of natural history was 
fostered by the society that sent out an 
expedition across South America. Receiv- 
ing the A.B. degree he was drawn by the 
fame of Agassiz to his first experience with 
marine life at the famous experiment, the 
Penikese school, where he shared the dis- 
comforts and the delights of the beginnings 
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of that hastily materialized ideal. Sailing 
to that island by fishing vessel the poetic 
strain in his composition long treasured the 
glimpse of his point of departure, the then 
picturesque hamlet of South Dartmouth, 
much later recognized, for its rare atmos- 
phere, by the artist, Tyron. 

At Harvard College, he received the de- 
gree of Ph.D. He had the stimulus of con- 
tact and friendship with Hyatt and Me. 
Crady and the environment of the mu- 
seums of Agassiz and of the Boston 
Natural History Society. With Hyatt’s 
aid he added to his own studies of the 
embryology of pond snails, such intimate 
knowledge of the large collections of 
gasteropod shells that he could distinguish 
and identify them in the dark. By Me- 
Crady he became inspired by the beauties 
of form and problems of life-history of the 
meduse that MeCrady’s studies at Charles- 
ton, S. C., were revealing. 

In 1875, he, with H. Tuttle and Theodore 
B. Comstock, opened a summer school at 
Cleveland, with some twenty-five, chiefly 
school teachers, in attendance, with lec- 
tures, excursions and laboratory study of 
both local and marine animals and plants. 

With the opening of the Johns Hopkins 
University, Dr. Brooks saw an opportunity 
to devote himself to the study of zoology 
untrammelled by tradition and with the 
freedom to express the genius that was in 
him. Appointed fellow, he was at once 
made instructor, and having no adminis- 
trative routine was enabled to give him- 
self wholly to investigation—not that he 
was lacking in initiative and practical ex- 
pedients. By personal representation he 
obtained from prominent citizens a nucleus 
of support for the founding of the Chesa- 
peake Marine Laboratory, the first school 
for study of marine life to take the field 
opened by Agassiz’s initial experiment. 
He also indueed the civie authorities to 
open a publie aquarium in Druid Hill 
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Park, though this was subsequently aban- 
doned, since the city had not then grown 
sufficiently mature to feel the need of such 
mild expression of intellectual interest and 
means of instruction. 

His summer schools in the Chesapeake, 
at Crisfield, at the old fort on the Rip Raps 
off Old Point Comfort, and at Hampton, 
at first provided instruction for elementary 
students and school teachers as well as 
opportunity for research by naturalists, 
but later this latter side was the one ex- 
clusively developed. His study of the 
fauna of the Chesapeake soon made it evi- 
dent that the fundamental problems of 
marine biology could be more profitably at- 
tacked at some point on the ocean shore 
farther south and it revealed also the 
hitherto unknown fact that the practical 
problems here in pressing need of solution 
could be solved by common sense applica- 
tion of scientific principles. 

Professor Brooks’s discovery that the 
eggs of the American oyster could be 
fertilized outside the body suggested the 
development of an oyster industry along 
the lines in use by the fish hatching sta- 
tions and led to the establishment of the 
Maryland Oyster Commission. As leading 
and working member of this body, Pro- 
fessor Brooks made an extensive survey of 
the oyster beds of Maryland and coneluded 
that the state had there a vast means for 
development, which needed but the ap- 
plication of good business management to 
rescue it from its condition of neglect. 
From that date, 1882, Professor Brooks 
lived in the belief that the people of Mary- 
land would utilize the great natural gifts 
of the Chesapeake by legislation that would 
remove the oyster industry from a mere 
hunt to the level of scientific agriculture. 
To this end he stimulated popular interest 
and sought to appeal to those of slow com- 
prehension both by popular lectures and 
by his popular book, ‘‘The Oyster,’’ which 
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was issued in 1891 and reedited later. 
With characteristic persistence of purpose 
he was loath to let the truth be swamped 
by popular conservatism and ignorance 
and became so determined to see the state 
enter upon the enjoyment of the fruits of 
his labors that the oyster question and its 
ultimate solution played no small part in 
keeping Professor Brooks in Baltimore 
when alluring opportunities for enlarged 
activities were offered at a more northern 
university. However, he was tempera- 
mentally more at home in the non-nervous 
community of his adoption than in the 
bustle of the strenuous life of denser popu- 
lations. 

This interest in the practical value of 
zoological work was sustained by several 
of his students, who, following Professor 
Brooks’s lead, made advances in the cul- 
ture of the oyster, in New England, in New 
Jersey, in Oregon, in Louisiana, in the 
Carolinas and in Maryland itself. For at 
the eleventh hour a good beginning was 
made and Brooks’s disciple, Professor Cas- 
well Grave, the zoological member of the 
present Shell Fish Commission of Mary- 
land, has utilized the new legislation for a 
most promising realization of Professor 
Brooks’s dreams of scientific knowledge 
and control of the vast natural resources of 
the state. 

But the philosophical problems of biol- 
ogy always took first place in Brooks’s 
mind and it was at Beaufort, N. C., that 
he found marine life presenting the prob- 
lems best suited to his patient and enthusi- 
astic labor. The yearly work of his labora- 
tory, established in the old Gibbs house 
(that boasted the distinction of being built 
of cypress and put together with copper 
nails), added much to the facts of marine 
embryology and to the number of now well- 
known investigators. 

Upon that foundation was ultimately 
builded the present well-known marine 
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station of the Bureau of Fisheries at Beau- 
fort, embodying a dream that Professor 
Brooks could not himself realize as the uni- 
versity became no longer able to maintain 
the ‘‘Chesapeake Laboratory.’’ 

Financial embarrassments of the uni- 
versity led to the abandonment of steam 
launch and sloop and discontinuance of the 
university’s summer school at Beaufort, 
but from year to year, when it was possible, 
temporary stations were established by 
Professor Brooks and his men; in the 
Bahamas, at Green Turtle Cay, at Nassau, 
at the Bimini Islands; and later in Jamaica 
at Port Henderson, and again at Port 
Antonio. 

Meantime, as director of the United 
States Fish Commission Laboratory, at 
Woods Hole, in 1888, and while upon ex- 
peditions of the Grampus he had oppor- 
tunity to renew his acquaintance with the 
fauna of the North Atlantic and to explore 
the Gulf Stream. 

From this varied experience of marine 
life arose those contributions to the em- 
bryology and life histories of non-verte- 
brates that will long endure as a monument 
to the industry, keen observation and no 
little artistic skill of Professor Brooks. 
His chief observations were made upon the 
hydromeduse and the mollusea and crus- 
tacea and notably upon those exceptional 
kin of the vertebrates, the pelagic tuni- 
cates, the salpas. 

Among these contributions to the facts 
of marine life might be recalled his papers 
upon gasteropods and amellibranchs, be- 
ginning in 1875, with a communication to 
the American Association for the Advance- 
ment of Science, the papers on Lingula, on 
the development of the squid, on squilla 
and the other stomatopods, on lucifer with 
its exceptional cleavage, on the macrura: 
and a series of papers upon salpa, culmi- 
nating in 1893, after a continued interest 
from the first publication upon this animal 
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in 1875, in his great monograph upon 
salpa, a quarto volume of nearly four hun. 
dred pages and fifty-seven plates. From 
his trips to the Bahamas came also his 
monograph on the skulls of the Lucayan 
Indians. 

While some of this work appeared in 
various journals, in the publications of the 
Philosophieal Society, the National Aea- 
demy, the Philosophical Transactions and 
in the results of the Challenger Expedition, 
much of his earlier work came first to light 
in ‘‘Studies of the Biological Laboratory,”’ 
but later he assumed editorship of the work 
in his laboratory in a series of well illu- 
strated quartos published by the univer- 
sity, as ‘‘Memoirs from the Biological 
Laboratory.’’ 

Professor Brooks made some contribu- 
tions to systematic zoology, but his work 
was chiefly embryological and it is well 
represented by his monograph upon salpa. 
This is not merely an account of the em- 
bryology and organology of salpa, but 
creative, philosophical thought upon such 
problems as: the probable origin of salpa, 
the origin of the chordates, the origin of 
pelagic animals, and the discovery of the 
ocean bottom and its effects upon the evolu- 
tion of animals. 

As is well known Brooks’s work was in- 
spired throughout by his interest in the 
intellectual problems presented by animal 
life as well as by his love of their forms 
and activities. And it was this tendency 
to the philosophical application of zoolog- 
ical facts that was expressed in his later 
essays and lectures and finally in his book 
‘The Foundations of Zoology.’’ He was 
not a writer of text-books, yet his ‘‘ Hand- 
book of Invertebrate Zoology’’ shows his 
original and novel treatment of what was 
then an almost unexplored field in text- 
book writing, the study by the student at 
the seashore, of the life histories and eggs 
and larve of marine animals as a basis for 
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the philosophic study of morphology. 
And with a more fortunate choice of pub- 
lisher the book might have long continued 
to widen the sphere of his influence. 

Dr. Brooks married, in 1877, Amelia 
Katherine Schultz, of Baltimore. His 
happy home life furnished the environ- 
ment for the development of his very 
domestic social needs and the loving care of 
his devoted wife tided him through many 
difficult contests between his over-zeal for 
work and his physical restrictions. 

But Mrs. Brooks, in the spring of 1901, 
after long years of suffering, lightened we 
hope for a time by the appreciation that 
eame to Professor Brooks when his stu- 
dents requested him to sit for the portrait 
that they presented on his fiftieth birth- 
day, and which came more for her comfort 
than for his, passed away from life, to 
be followed for us too soon by the man 
whose life we rejoice in, whose death we 
mourn. 

To the students who were taken so freely 
into that home life a hope of attaining the 
best that life has to offer, despite financial 
restrictions, was held forth, and there are 
many who recall the delightful evenings of 
reading and talk when they met at his 
house on terms of equality and free inter- 
course. His two children he strove to edu- 
cate with freedom from too much of the 
burden of inherited custom and regretted 
the unavoidable interference of some who 
knew but one orthodox way for the saving 
of souls. As an example of the thorough- 
ness with which he sought to apply the best 
to the problem of education may be cited 
that he would have none but the best 
‘*Windsor and Newton”’ colors for the boy 
who was entering upon that period of color- 
love that all go into and most through, 
fearing lest the mind would be injured by 
muddy and overlapping tints, and not kept 
clear as he sought to hold his own. That 
his two children should have what he had 
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so hardly won, the higher etacation, he 
freely spent himself. 

His son, as student in mathematics, re- 
ceived the degree of Ph.D. at the Johns 
Hopkins University, and is now an actuary 
in Jersey City. His daughter graduated 
at Vassar and was able to comfort the last 
days of her father who had had clean-cut 
ideas as to the highest mission of the per- 
feet woman. 

Their inheritance is that education and 
the privilege of such parentage and nur- 
ture. 

The condition of Professor Brooks’s 
health was long a source of anxiety to his 
friends who knew of his heart trouble. As 
years passed the problem of continuing 
hard work with increasing bodily handicaps 
became very difficult. He felt that he 
ought not to take a period of rest and 
absence on account of the needs of his 
children, thinking to work to the end. 

In 1908 difficulty in breathing added to 
his burdens and his machinery was most 
seriously out of order. He continued to 
come to his lectures and worked earnestly 
to complete a final paper on salpa, for 
which the drawings were finished and 
which he planned to write out in the sum- 
mer. This, he said, would probably be his 
last piece of serious microscopic research, 
since trouble with his eyes made the em- 
ployment of immersion lenses too difficult ; 
and his mind was eager to digest the facts 
of his long experience and the recent work 
of others. But his strength was not equal 
to the task. Sudden attacks confined him 
to his home, but yet his will brought him 
back to his laboratory, till one last day, 
February 12. After preparatory rest, 
driven by his conscientiousness, he forced 
himself to attend an oral examination of a 
candidate for the degree of Ph.D. Then 
walking to the train that brought him 
home, he was there overcome by a serious 
collapse. He was persuaded to go to the 
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hospital and, after most severe attacks 
there, rallied; but in nine long months that 
followed he scarcely left his wheel-chair. 

When he returned to his home he got 
such comfort as might be from the advent 
of spring, the passing of summer and the 
long lingering of autumn, amidst scenes so 
familiar and dear. Despite his critical 
state he was deeply interested in such news 
as came to him from the university. His 
last official act was a strong, successful plea 
for another when his own interests might 
well have absorbed his attention. His was 
real friendship growing out of his own 
wide sympathies. 

While having some strength to correct 
the proofs of papers in press he felt most 
keenly his inability to put his last work 
upon paper, and till this work was done he 
would not deem it right to retire or seek 
a pension. 

The end was imminent, but could not be 
predicted. His mind was still interested 
in books and objects of nature, down to a 
week from the end. Back of the weakness 
of organs, which he deplored, lay in- 
domitable will and soul, masked not absent. 
Finally came stuporous death. 

After services in Trinity Church, his 
friends, the faculty and his students, fol- 
lowed the body to its resting place, on the 
bow of a hill overlooking a broad valley, in 
the cemetery of the county seat of Balti- 
more County. 

In person, Professor Brooks was of short 
stature and with ruddy abundant flesh, but 
yet with small refined boning. Early 
photographs show him a strikingly thought- 
ful, quiet but resolute man, with the see- 
ing eyes that remained to the last. Later, 
when first he came to Baltimore, Brooks 
was a noticeable, short man, with bushy 
beard and square, thoughtful brow, very 
slow of speech, lacking in all superficial 
conversational art, content with his own 
thoughts and the worship of his college 
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companion and long most faithful friend, 
his great St. Bernard dog, ‘‘Tige.’’ 

To many he is known only from Corner’s 
portrait, which recalls to his older students 
his characteristic, Buddha-like, quiet and 
peaceful absorption in thought, till some 
inner conclusion, or strong outer compul- 
sion caused the peculiar rising glance of the 
eyes that saw so much and seemed to ques 
tion so strangely one’s inner self. 

Born with a physical heart that failed to 
become completed as in the average man, 
he learned to conduct his life within the 
limits set by his peculiar physical organiza- 
tion and avoided all intense muscular 
efforts and sudden movements. Owing to 
these habits he was often misunderstood. 
Yet on right oeeasion he could exchange 
his slow rate of living for strong effort. 
With sympathy for all suffering he once 
lifted his great St. Bernard dog, ‘‘Jupi- 
ter,’’ when too tired to longer follow the 
carriage, and thus he received a severe 
strain that cost him weeks of pain. 

Knowing both the physical and the 
financial handicaps of his life’s race we can 
appreciate his saying: 

The only necessary law of progress that I can 
discover is that it is necessary to fight pretty 
hard for everything worth the getting, and that 
it is no light or easy task to keep what has been 


Brooks was no friend of conventionali- 
ties, and at times might extend his ab- 
sorption in the essentials of thought-life to 
some neglect of many superficialities that 
others highly prized. In the stress that 
comes, at times, to those who live in the 
country and journey daily, some factors of 
his dress, such as a necktie, might at times 
be forgotten, but if the loss were dis- 
eovered, replaced by quick purchase 
through the faithful laboratory janitor, 
who honored, and, with good cause, loved 
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the man whose kindness expressed itself 
in deeds not made public. 

Professor Brooks was very fond of good 
reading and familiar with the classics of 
English literature and though he was not 
able to acquire a library he did get and 
keep at hand his favorite authors—not for 
their bindings but for their thoughts and 
modes of expression. His enviable use of 
English came in part from his reading but 
was primarily a habit of mind. 

For one of his dogs that chewed up 
Shakespeare and Tennyson, he had only 
praise, as exhibiting the tastes of a gentle- 
man, but the other that destroyed cheap 
novels, was a worthless rascal. An even 
more characteristic judgment was ex- 
pressed when one of his students told him 
that it required three generations to make a 
gentlemen, and he replied that he thought 
a gentleman was one who had considera- 
tion for the feelings of others. 

In later years he developed a strong love 
of music, and when it became impossible to 
work through the evenings, as of old, he 
passed many an hour in the enjoyment of 
classical music that mechanical devices 
have made reproducible by one who has 
had no leisure for musical education. 
Beethoven’s fifth symphony, the overture 
to Tannhauser and some fugues of Bach 
were favorites of his. 

His love of flowers led him to make what 
use he could of a city window and when 
fate brought him a residence outside the 
city, a great solace to him was the diminu- 
ive greenhouse he was finally able to in- 
dulge in. Denied the opportunities that 
Darwin had, he could not carry on the 
experiments upon the breeding and 
heredity of plants that he wished, but 
when, too late, he had some little space he 
did such work as circumstances allowed. 
But it was largely as a source of pleasure 
and relaxation that he reared his favorite 
flowers. His attitude of mind towards all 
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forms of life was expressed in the follow- 
ing sentence: 

As for myself, I try to treat all living things, 
plants as well as animals, as if they may have 
some small part of a sensitive life like my own, 
although I know nothing about the presence or 
absence of sense in most living things; and am 
no more prepared to make a negative than a posi- 
tive statement.? 


Brooks was not an experimenter, but an 
observer of natural processes, from which 
he endeavored to interpret logically. He 
saw too many facts to be long satisfied with 
the sharp cut result that seemed to follow 
from experimentally severing some portion 
of the phenomena from the rest. He was a 
recorder of nature and a philosophic rea- 
soner about the outside universe as it ap- 
peared to his consciousness. 

While there was a grain of truth in the 
remark of an artist who said that Brooks 
owed his success to the hand drawings he 
was able to make so well, his long labors 
with the painfully slow methods of pen 
stippling contributed to success, not so 
much from artistic skill as from the leisure 
to think which this calm, sedentary occupa- 
tion afforded. 

If directness be one hundred per cent. 
of genius, Brooks also has this claim to be 
regarded as a genius, for laboratory para- 
phernalia were always means and not ends 
to him and while he enjoyed the perfection 
of a lens or a microtome, or a typewriting 
machine, or the brilliance of a selective 
staining fluid, technique was always re- 
duced to its simplest terms in his work. 
With customary pertinacity he continued 
to use a simple friction tube when a larval 
student would have none but a bright com- 
How- 
ever, when his work demanded it he would 
use all the refinements of Zeiss’s apo- 
chromats and he wished that samples of all 
makes of instruments might be in the 
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laboratory in order chat students might 
learn to use and select what was fitted to 
their work. From a spirit of patriotism 
he sought to aid American instrument 
makers at a period when their product was 
but the poor things that now lie wrecked 
from attempts to use them. 

He was sure to surprise with unexpected 
thought. The canals of Mars, if really due 
to the work of organisms, were, he sug- 
gested, on the basis of what we know her, 
more likely, formed by social arthropods 
than by man-like beings, as they would 
be work carried on by great coordinate 
efforts through long periods. 

His interest in the topies of the day was 
deep and real, but he was not a man to 
serve in public life. He contributed to the 
welfare of society by doing the best pos- 
sible as a trained specialist. 

In the question of the admission of 
women to universities made for men he 
took his stand upon the basic biological 
facts as he saw them, but, finally, with his 
usual effort to be fair thought that the 
experiment might be tried as one way of 
finding the proper solution. 

Born a decade before the appearance of 
the ‘‘Origin of Species,’’ Brooks’s intel- 
lectual life unfolded during that remark- 
able period of an overwhelming acceptance 
of the doctrine of evolution by means of 
natural selection. Most of his hard-earned 
facts were brought to the support of evolu- 
tion as revealed by embryology. Yet the 
defects in Darwinism were long considered 
by him and after ten years of thought 
upon the problems of heredity Brooks, in 
1883, put forth in his first book, 
‘‘Heredity,’’ many ingenious thoughts 
that led him, then, to an attempt to 
reconcile the subsidiary hypothesis of 
Darwin, the pangenesis hypothesis, with 
the opposing facts of Galton. This at- 
tempt to make pangenesis acceptable as the 
basis of an understanding of heredity will 
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always rank as an interesting contribution 
to the history of thought upon this subject, 
though, as Brooks expected, his special 
views have not been accepted. This book 
was put forth as a stimulus to research, 
‘to incite and direct new experiments,’’ he 
said. Its main interest lies in its revela- 
tion of the best that could then be done 
toward solution of problems that yet wait 
such experimental evidence as alone may 
make their solution possible. 

The lectures and essays that grew into 
his book, ‘‘The Foundations of Zoology,’’ 
published in 1899, and again in a revised 
edition, show Professor Brooks’s breadth 
and depth of philosophical thought, and it 
is upon this work that his claim to a place 
amongst our immortals will largely rest. 

But the estimate of Brooks as a leader of 
philosophical zoology can best be left to 
the perspective that time will bring and 
to the minds of another generation biased 
neither by love of Professor Brooks as a 
man nor, on the other hand, an absorption 
in the activities of our present transition 
period of zoological methods and ideals. 

What we can most surely appraise at the 
present moment is the work of Brooks as 
friend and teacher, an inspiration and 
example. Men who have worked in close 
contact with Brooks now hold commanding 
positions in the intellectual life of the 
world: the influence of their living pres- 
ence is exerted in Japan, and in England, 
in South Africa and in Canada, and 
through his native country from Maine to 
the gulf and from ocean to ocean. On 
March 25, 1898, sixty of these students and 
friends contributed with genuine feeling 
to celebrate his fiftieth birthday. It was 
truly an unique personality that had added 
to their rational enjoyment of life and 
helped in their own struggles for ideals. 

These students of a pioneer in the field 
of American embryology have naturally 
followed his lead and their observations 
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have been an extension and elaboration of 
his work, whether inthe same field or in 
newer ones recently opened. His philo- 
sophical mind left its impress upon their 
ways of thought in whatever part of 
zoology they labored. The old problems 
of heredity are now attacked by new 
methods, but some of the foremost investi- 
gators are bound to Professor Brooks, more 
or less intimately, by nurture got when 
he was a stimulating if not also a forma- 
tive part of their environment. Thus 
William Bateson, the present leader in 
studies of variation and heredity, coming 
to the Chesapeake laboratory to continue 
embryological studies on Balanoglossus 
and the origin of the vertebrates, first 
heard the problems of heredity, from 
Brooks, in leng and intimate discussion 
and exposition. 

Professor Brooks’s religious beliefs re- 
main unknown to me but the view-point of 
his intellect may be inferred from the 
following extracts from the ‘‘ Foundations 
of Zoology’’: 

If any believe they have evidence of a power 
outside nature to which both its origin and its 
maintenance from day to day are due, physical 
science tells them nothing inconsistent with this 
belief. If failure to find any sustaining virtue in 
matter and metion is evidence of an external 
sustaining power, physical science affords this 
evidence; but no one who admits this can hope to 
escape calumny; although it seems clear that the 
man of science is right, . . . for refusing to admit 
that he knows the laws of physical nature in any 
way except as observed order. 

Many will, no doubt, receive with incredulity 
the assertion that the- ultimate establishment of 
mechanical conceptions of life has no bearing, 
either positively or negatively, upon the validity 
of such beliefs as the doctrine of immortality, for 
example. The opinion that life may be deducible 
from the properties of protoplasm has, by almost 
universal consent, been held to involve the admis- 
sion that the destruction of the living organism 
is, of necessity, the annihilation of life. Yet it 
seems clear that this deduction is utterly baseless 
and unscientifie; . . . if it be admitted that we 
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find in nature no reason why events should occur 
together except the fact that they do, is it not 
clear that we can give no reason why life and 
protoplasm should be associated except the fact 
that they are? And is it not equally clear that 
this is no reason why they may not exist sepa- 
rately? 

Those who were with him during long 
periods of work continued despite illness 
know his control, those few who saw him 
seized with bitter pain know his fortitude. 

Beneath his passive exterior much went 
on that rarely came to the surface and he 
had strong antipathies and emotions held 
in check by a strong will and philosophical 
balance. That he could take risks will be 
recalled by those whom he, as licensed pilot, 
brought safely into harbor, though the keel 
of the schooner scraped the bar in the 
trough of the heavy ground swell. 

His stern sense of duty drove him to 
many tasks he neither liked nor felt he had 
the natural bent for. His conscientious- 
ness and punctilious regard for justice and 
honesty brought him into antagonism with 
many customs and with persons of less 
sharply defined honesty. 

In many excellencies he was a child to 
whom wisdom of experience had come; his 
spirit retained the simplicity of the child 
and a child’s interest in the outer world 
as something apart from self, and did not 
readily acquire the conventional content 
with mere getting and eating. 

Many have warm hearts for the clear 
teacher and wise friend who lived much on 
a higher plane of work and thought, above 
many petty considerations of immediate ex- 
pediency. His faults but add to the charm 
of that large, luminous picture of virtues 
that the recollection of him calls up in our 
minds. 

Who again will teach us, as Brooks did, 
that 

The hardest of intellectual virtues is philosophic 


doubt, and the mental vice to which we are most 
prone is our tendency to assume that lack of 
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evidence for an opinion is a reason for believing 
something else.’ 


May the Johns Hopkins University 
treasure as ever living the example of 
Brooks, the naturalist—one of the two 
members of her illustrious faculty of whom 
their great leader, Gilman, said they pre- 
eminently were ‘‘men born for lives of 
research.’’ E,. A. ANDREWS 

November 26, 1908 
THE CONVOCATION WEEK MEETINGS OF 

SCIENTIFIC SOCIETIES 


Tue American Association for the Advance- 
ment of Science and the national scientific 
societies named below will meet at the Johns 
Hopkins University, at Baltimore, during con- 
vocation week, beginning on December 28, 
1908. 


American Association for the Advancement of 
Science.—Retiring president, Professor E. L. 
Nichols, Cornell University; president-elect, Pro- 
fessor T. C. Chamberlin, University of Chicago; 
permanent secretary, Dr. L. O. Howard, Cosmos 
Club, Washington, D. C.; general secretary, 
Dr. J. Paul Goode, University of Chicago. 

Local Executive Committee—William H. 
Welch, M.D., chairman local committee; Henry 
Barton Jacobs, M.D., chairman executive com- 
mittee; William J. A. Bliss, secretary, Joseph 8S. 
Ames, William B. Clark, R. Brent Keyser, Eugene 
A. Noble, Ira Remsen, John E. Semmes, Francis 
A. Soper, Hugh H. Young. 

Section A, Mathematics and Astronomy.—Vice- 
president, C. J. Keyser, Columbia University; 
secretary, Professor G. A. Miller, University of 
Illinois, Urbana, Illinois. 

Section B, Physics.—Vice-president, Professor 
Carl E. Guthe, State University of lowa; secre- 
tary, Professor A. D. Cole, Vassar College, Pough- 
keepsie, N. Y. 

Section C, Chemistry.—Vice-president, Professor 
Louis Kahlenberg, University of Wisconsin; sec- 
retary, C. H. Herty, University of North Carolina, 
Chapel Hill, N. C. 

Section D, Mechanical Science and Engineering. 
—Vice-president, Professor Geo. F. Swain, Massa- 
chusetts Institute of Technology; secretary, G. W. 
Bissell, Michigan Agricultural College, East Lan- 
sing, Mich. 


*“ Science or Poetry,” 1895. 


SCIENCE 


[N.S. Vou. XXVIII. No. 727 


Section EH, Geology and Geography.—Vice-presi- 
dent, Bailey Willis, U. 8S. Geological Survey; 
secretary, F. P. Gulliver, Norwich, Conn. 

Section F, Zoology.—Vice-president, Professor 
C. Judson Herrick, University of Chicago; seere- 
tary, Professor Morris A. Bigelow, Columbia Uni- 
versity, New York City. 

Section G, Botany.—Vice-president, Professor 
H. M. Richards, Columbia University; secretary, 
Professor H. C. Cowles, University of Chicago, 
Chicago, Ill. 

Section H, Anthropology.—Vice-president, Pro- 
fessor R. 8S. Woodworth, Columbia University; 
secretary, George H. Pepper, American Museum 
of Natural History, New York City. 

Section I, Social and Economic Science.—Vice- 
president, Professor G. Sumner, Yale University; 
secretary, Professor J. P. Norton, Yale University, 
New Haven, Conn. 

Section K, Physiology and Experimental Medi- 
cine.—Vice-president, Professor Wm. H. Howell, 
Johns Hopkins University; secretary, Dr. Wm. J. 
Gies, College of Physicians and Surgeons, Columbia 
University, New York City. 

Section L, Education.—Vice-president, Professor 
John Dewey, Columbia University; secretary, 
Professor C. R. Mann, University of Chicago, 
Chicago, 

The American Society of Naturalists.—Decem- 
ber 31. President, Professor D. P. Penhallow, 
McGill University; secretary, Dr. H. McE. 
Knower, The Johns Hopkins Medical School, Bal- 
timore, Md. Central Branch. President, Professor 
R. A. Harper, University of Wisconsin; secretary, 
Professor Thomas G. Lee, University of Minnesota, 
Minneapolis, Minn. 

The American Mathematical Society.—December 
30, 31. President, Professor H. S. White, Vassar 
College; secretary, Professor F. N. Cole, 501 West 
116th St., New York City. 

American Federation of Teachers of the Mathe- 
matical and Natural Sciences.—December 28, 29. 
President, H. W. Tyler, Boston, Mass.; secretary, 
Professor C. R. Mann, University of Chicago, 
Chicago, Ill. 

The American Physical Society.—President, 
Professor E. L. Nichols, Cornell University; sec- 
retary, Professor Ernest Merritt, Cornell Univer- 
sity, Ithaca, N. Y. 

The American Chemical Society.—December 29- 
January 1. President, Professor Marston T. Bo- 
gert, Columbia University; secretary, Professor 
Charles L. Parsons, New Hampshire College, Dur- 
ham, N. H. 
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The Geological Society of America.—December 
29, 31. President, Professor Samuel Calvin, Uni- 
versity of lowa; secretary, Dr. E. O. Hovey, 
American Museum of Natural History, New York 
City. 

The Association of American Geographers.— 
January 1, 2. President, Dr. G. K. Gilbert, U. S. 
Geological Survey; secretary, Professor Albert P. 
Brigham, Colgate University, Hamilton, N. Y. 

The American Society of Vertebrate Paleontolo- 
gists—December 28-30. President, Professor 
Richard Swan Lull, Yale University; secretary, 
Dr. W. D. Matthew, American Museum of Nat- 
ural History, New York City. 

The American Society of Biological Chemists.— 
December 28-30. President, Professor John J. 
Abel, The Johns Hopkins University; secretary, 
Professor William J. Gies, 437 West 59th St., 
New York City. 

The American Physiological Society.—December 
29-31. President, Professor W. H. Howell, Johns 
Hopkins University; secretary, Dr. Reid Hunt, 
Hygienie Laboratory, 25th and E Sts., N. W., 
Washington, D. C. 

The Association of American Anatomists.—De- 
cember 29-31. President, Professor J. Playfair 
MeMurrich, University of Toronto; secretary, 
Professor G. Carl Huber, 1330 Hill St., Ann 
Arbor, Mich, 

The Society of American Bacteriologists.—De- 
cember 28—January 2. Vice-president, Professor 
H. L. Russell, University of Wisconsin; secretary, 
Dr. Norman Macl. Harris, University of Chicago, 
Chicago, Ill. 

The American Society of Zoologists—Eastern 
Branch, December 29-31. President, Professor 
William Morton Wheeler, Harvard University; 
secretary, Dr. Lorande Loss Woodruff, Yale Uni- 
versity, New Haven, Conn. Central Branch, De- 
cember 28-30. President, Professor E. A. Birge, 
University of Wisconsin; acting secretary, Pro- 
fessor Thomas G. Lee, University of Minnesota, 
Minneapolis, Minn. 

The Entomological Society of America.—De- 
cember 29, 30. President, Professor W. M. 
Wheeler, Harvard University; secretary, J. 
Chester Bradley, Cornell University, Ithaca, N. Y. 

The Association of Economic Entomologists.— 
December 28, 29. President, Professor S. A. 
Forbes, University of Illinois; secretary, A. F. 
Burgess, Washington, D. C. 

The Botanical Society of America.—December 
29-31. President, Professor W. F. Ganong, Smith 
College, Northampton, Mass.; secretary, Professor 
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D. 8S. Johnson, Johns Hopkins University, Balti- 
more, Md. 

American Nature Study Society.—December 30, 
31. President, Professor L. H. Bailey, Cornell 
University; secretary, Professor M. A. Bigelow, 
Teachers College, Columbia University, New York 
City. 

Sullivant Moss Chapter.—President, Dr. T. 
C. Frye, Seattle, Wash.; secretary, Mr. N. L. T. 
Nelson, St. Louis, Mo. Address: Mrs. Annie Mor- 
rill Smith, 78 Orange St., Brooklyn, N. Y. 

Wild Flower Preservation Society.—President, 
Professor Chas. E. Bessey; secretary, Dr. Charles 
Louis Pollard, New Brighton, N. Y. 

The American Psychological Association.—De- 
cember 29-31. President, Professor G. M. Strat- 
ton, University of California; secretary, Professor 
A. H. Pierce, Smith College, Northampton, Mass. 

The American Philosophical Association.—De- 
cember 29-31. President, Professor Hugo Miinster- 
berg, Harvard University; secretary, Professor 
Frank Thilly, Cornell University, Ithaca, N. Y. 

Southern Society for Philosophy and Psychol- 
ogy.—Convocation week. President, Professor J. 
MacBride Sterrett, The George Washington Uni- 
versity; secretary, Professor Edward Franklin 
Buchner, The Johns Hopkins University, Balti- 
more, Md. 

The American Anthropological Association.— 
December 28-January 2. President, Professor 
Franz Boas, Columbia University; secretary, Dr. 
Geo. Grant MacCurdy, Yale University, New 
Haven, Conn. 

The American Folk-lore Society.—Week of De- 
cember 28. President, Professor Roland B. Dixon, 
Harvard University; secretary, Dr. Alfred M. 
Tozzer, Harvard University, Cambridge, Mass. 


THE AMERICAN MINING CONGRESS 


Tue eleventh annual session of the Amer- 
ican Mining Congress meeting this week at 
Pittsburgh, Pa., has the following preliminary 
program: 

Addresses of welcome and responses. 

Report of Committee on Alaskan Mining Laws, 
Hon. James J. Godfrey, Seattle, Wash. 

Report of Committee on Vertical Side Line Law, 
Dr. John A. Church, New York City. 

Report of Committee on Prevention of Mine 
Accidents, Dr. H. Foster Bain, Urbana, III. 

Report of Committee on Protection Against 
Mining Frauds, Mr. C. J. Downey, Denver, Colo. 

Report of Committee on General Revision of 
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Mining Laws, Dr. W. R. Ingalls, New York City. 

Report of Committee on Smelter Rates, Hon. 
E. A. Colburn, Denver, Colo. 

Report of Committee on Investigation of the 
National Forest Service and its Effects upon the 
Mining Industry, Colonel A. G. Brownlee, Denver, 
Colo. 

“The Mineral Resources of Arkansas,” A. W. 
Estes, Yellville, Ark. 

Annual address of the president, Hon. J. H. 
Richards. 

Reception to delegates and members by the 
citizens of Pittsburgh. 

“Conservation in the Coal Industry. Protec- 
tion of Life and Prevention of Waste,” John 
Mitchell, Indianapolis, Ind.; G. W. Traer, Chicago, 
Ill.; J. B. Zerbe, Cleveland, O.; J. V. Thompson, 
Uniontown, Pa. 

“ Formal Opening of the Government Stations 
for Investigation of Mine Explosions,” Hon. James 
R. Garfield, Washington, D. C.; Hon. O. W. Un- 
derwood, Birmingham, Ala. 

“ Brief Statement concerning the Government 
Work for Greater Safety in Mining” (illus- 
trated), Dr. J. A. Holmes, Washington, D. C. 

“Work of the Government of the United States 
for the Mining Industry,” Hon. James R. Garfield, 
Secretary of the Interior, Washington, D. C. 

“ Arbitration as a Factor in the Mining In- 
dustry,” Mr. Thomas L. Lewis, Bridgeport, Ohio. 

“The Federal and States Governments in their 
Relation to the Mining Industry,” Senator Charles 
Dick, Akron, Ohio; Congressman George F. Huff, 
Uniontown, Pa.; Thos. L. Lewis, Bridgeport, Ohio; 
George H. Harrison, Columbus, Ohio. 

“The Mining Industry as influenced by Trans- 
portation,’ E. H. Harriman, New York City; 
Dr. James Douglas, New York City; Wm. G. 
Mather, Cleveland, Ohio; Alexander Dempster, 
Pittsburgh, Pa. 

“The Distribution of the Nation’s Mineral 
Wealth” (illustrated with lantern slides), Dr. 
George Otis Smith, Director U. S. Geological Sur- 
vey, Washington, D. C. 

“ Alaska and Its Mineral Resources,” Dr. A. H. 
Brooks, Chief Alaska Division, U. S. Geological 
Survey, Washington, D. C. 

“ Nevada and Its Mining Industry.” 

“ Utah’s New Developments in Mining,” Duncan 
MacVichie, Salt Lake City, Utah. 

“Mining and the Mineral Resources of Ari- 
zona,” Colonel Frank Cox. 

“ The New Mining Industry—The Rare Metals,” 
Dr. Herman Fleck, Professor of Mining Engineer- 
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ing, Colorado School of Mines, Golden, Colorado, 

‘Secondary Mining Education,” H. H. Stoek, 
editor Mines and Minerals, Scranton, Pa. 

“The Iron and Steel Industry,” Hon. Elbert H. 
Gary. 

“The Mineral Resources of Virginia,’ E. A. 
Shubert, Roanoke, Va. 

“A Tariff Duty on Zine Ores,” S. Duffield Mit- 
chell, Carthage, Mo. 

“The Barren Zone of the Appalachian Coal 
Field,” Dr. I. C. White, State Geologist, Morgan- 
town, W. Va. 


THE AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS 


A MEETING of the institute is to be held in 
Pittsburg, December 28 and 29, in the build- 
ings of the Carnegie Technical Schools. 
Papers of general chemical engineering in- 
terest are to be presented; notable among these 
will be the first technical statement by the 
inventor, Mr. James Gayley, regarding the 
process for dehydrating air used in blast 
furnaces and other metallurgical apparatus. 
Other papers on the use of fuels and power 
production are to be presented. The measure- 
ment of high temperatures and dryer calcula- 
tions and dryer designs are the subjects of 
two other important papers. 

One feature of the Pittsburg meeting will 
be the exhibition by manufacturers of novel 
plants and machinery, partly by drawing and 
partly by the actual installation for tests in 
the presence of the institute. These exhibi- 
tions and tests are in no way official in that 
the institute does not undertake to pass official 
judgment upon any of the exhibits, and are 
no more sanctioned or indorsed by the insti- 
tute than technical papers presented to it 
would be, but are offered by the manufacturers 
as a method of acquainting those in charge 
of manufacturing operations with the latest 
and best machinery in the various lines. 

Such an exhibit, however, should be an 
increasing source of breadth and education to 
the members, and the tests and discussions 
which will inevitably result from the special 
installation of machinery for this purpose 
should do much to unify the judgment of 
chemical engineers on the question of certain 
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classes of apparatus which have hitherto been 
largely matters of individual opinions. 

This meeting will be the first annual meet- 
ing of the American Institute of Chemical 
Engineers, organized last spring in Phila- 
delphia for the purpose of bringing together 
all those who are particularly interested in 
the combined application of chemistry and 
engineering to technical problems. The or- 
ganizers of the institute, after considerable 
investigation as to the need of such a society, 
have made the qualifications for active mem- 
bership extremely rigid, believing that a very 
important object of an organization of chem- 
ists and engineers (besides meeting for purely 
social purposes) should be the raising of pro- 
fessional standards among its members. To 
this end a careful and serious effort is being 
made to so limit membership that admission 
to the institute will be in itself an evidence 
of the standing of its membeis. 

That there was need for some such move- 
ment is sufficiently evident by the extent to 
which fake processes have at times been 
offered in this particular field. Hitherto 
chemistry has by the very nature of the phe- 
nomena studied, the transformation of matter, 
presented that element of the mysterious 
which seems to be important to the successful 
exploitation of fraud. Numerous patents, 
which never worked and never could work, 
have been taken out and sold or made the 
basis of “ Wildcat Companies.” Numerous 
manufacturers have been victimized and it 
is hoped that in time the Institute of Chem- 
ical Engineers may be able to do for the 
chemical engineering profession what the So- 
ciety of Civil Engineers has so ably accom- 
plished in its field. 

All communications from those desiring to 
attend the Pittsburg meeting, or from manu- 
facturers who desire to exhibit, should be ad- 
dressed to the secretary, Dr. J. C. Olsen, 
Polytechnic Institute, Brooklyn, N. Y. 


VOCATIONS OF YALE ALUMNI 
Tue Yale Alumni Weekly gives some sta- 
tistics from the new quadrennial catalogue of 
living graduates. It shows that the law holds 
its own, or nearly so, in the ratio of alumni 
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choosing it even if one goes back far into the 
expired century or even earlier. In 1797 there 
were 42 per cent. of Yale graduates in the law. 
This ratio fell to 33 per cent. in 1802; rose to 
36 per cent. in 1813-14; fell to 31 per cent. in 
1821-24; rose to 32 per cent. in 1831-3-4; 
and to 33 per cent. in 1841-5. During the 
last ten years in the academical department 
there were graduated 2,950 men, of whom 713 
(or somewhat more than 24 per cent.) took the 
law. The choice of law varies much in par- 
ticular classes. Thus in the class of 1898 it 
runs up to 31 per cent.; in the class of 1901 
it runs down to about 21 per cent. But the 
average of 24 per cent. in the last ten classes 
is not strikingly divergent from the ratios of 
the first half of the nineteenth century. 

As was to be expected, the ministry shows a 
big decrease. It took 39 per cent. of the Yale 
graduates in 1797; 30 per cent. in 1802; 25 
per cent. in 1813-14; 34 per cent. in 1821-2-4; 
the same in 1831-3-4; and 27 per cent. in 
1841-5. The last ten academic classes, with 
2,950 men, return but ninety-five ordained or 
prospective clergymen, or somewhat more than 
3 per cent. For the whole university there 
are but thirty-six more clergymen as com- 
pared with four years ago, although during — 
that time the total of living graduates shows 
an increase of 2,141. 

Medicine in 1797 took 8 per cent. of the 
college graduates; in 1802 the same; in 1813- 
14 it rose to 14 per cent.; in 1821-24 to 20 
per cent.; in 1831-3-4 it fell to 15 per cent.; 
and in 1841-5 to 9 per cent. Among the 2,950 
graduates of the last ten years it numbers 
162, or about five and one half per cent. Here 
again appear striking disparities—eight out of 
290 men in the class of 1906 taking that voca- 
tion, as compared with twenty out of the 305 
men in the class of 1903. 

Education in the vocations of the academic 
graduates comes out stronger than any occupa- 
tion except the law and business. In 1797 it 
counted 3 per cent.; in 1802 it fell to 2 per 
cent.; in 1813-14 it rose to 5 per cent.; in 
1821-24 it was the same; in 1831-34 it was 
up to 10 per cent. and in 1841-5 fell to 8 per 
cent. During the last ten years it has taken 
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343, or nearly 12 per cent. of the college grad- 
uates. 

But it is in the drift to the business voca- 
tions that the change comes out most impress- 
ively, an index, in a sense, of the familiar 
materialistic character of the age. In 1797 
there were in business 6 per cent.; in 1802 
there were 17 per cent.; in 1813 it fell to 12 
per cent., to 8 per cent. in 1821-24, to 4 per 
cent. in 1831-3-4, and rose to 12 per cent. in 
1841-5. It seems only fair to include under 
the head of “ business,” manufacturing and 
banking (finance), as well as the mercantile 
occupations. In the last ten classes there are 
then 1,149 out of the 2,950 academic graduates, 
or about 40 per cent., in the “ business ” voca- 


tions. A larger number (413) went into 
“finance” than into mercantile vocations 
(368). 


Out of 7,869 graduates of the academic 
department now living and including all 
classes since 1837, only 173 have gone into 
agriculture and only 112 into art; 890 into 
education; 231 into engineering; 927 into 
finance; only ninety-four into the government 
service; 2,288 into law; 291 into literature, 
including journalism; 716 into manufactur- 
ing; 575 into medicine; 769 into mercantile 
pursuits; 496 into the ministry; forty-four 
into specialized science as distinguished from 
education; 119 into transportation; and only 
119 are unspecified. 


THE CHARLES WILLIAM ELIOT FUND 


A comMMiTTEE of nineteen influential Har- 
vard alumni, including Mr. Alexander Agassiz 
and Dr. Simon Newcomb, has issued the fol- 
lowing statement: 


Charles William Eliot, after forty years of 
faithful and brilliant service, has resigned the 
presidency of Harvard University. 

We think this event should be recognized by 
some suitable action on the part of the alumni. 

With the cooperation of the Alumni Association 
we invite the graduates of Harvard University, 
and others who have been connected with it, to 
subscribe to a fund to be known as the Charles 
William Eliot Fund, the income of which shall be 
paid to President and Mrs, Eliot during their 
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lives, and afterwards be used in such a manner 
as he may designate. 

It is especially desired that this fund should be, 
so far as possible, the gift of all, and the smallest 
contributions will be as gratefully received as the 
largest. 

Subscriptions, to which no publicity will be 
given, may be sent to F. L. Higginson, 50 State 
Street, Boston, Mass. 


THE DARWIN CELEBRATION OF THE NEW 
YORK ACADEMY OF SCIENCES 


THE investigations and publications of 
Charles Darwin have had a profound influence 
upon the progress of science in America as 
well as in all other parts of the world, but no 
important memorial of this great naturalist 
exists in this country. The one hundredth 
anniversary of Darwin’s birth and the fiftieth 
anniversary of the publication of the “ Origin 
of Species ” fall within the year 1909, and the 
council of the New York Academy of Sci- 
ences proposes that these events be suitably 
celebrated on Darwin’s birthday, February 12, 
1909, when addresses are to be delivered by 
members of the academy setting forth Dar- 
win’s achievements in different departments 
of science, and a bronze bust of Darwin is to 
be unveiled and presented to the American 
Museum of Natural History by the president 
of the academy and accepted by the president 
of the museum. It is also proposed to hold in 
connection with the celebration an exhibition 
at the museum of Darwiniana and objects 
illustrating Darwin’s theory of evolution 
through natural selection and his work in 
botanical, zoological and geological research. 

A Darwin memorial committee to make all 
arrangements has been appointed as follows: 
E. O. Hovey, Chairman; J. A. Allen, ©. W. 
Beebe, C. L. Bristol, N. L. Britton, H. C. 
Bumpus, G. N. Calkins, J. McK. Cattell, F. 
M. Chapman, ©. F. Cox, H. E. Crampton, 
C. B. Davenport, Bashford Dean, A. W. 
Grabau, W. T. Hornaday, M. A. Howe, J. F. 
Kemp, F. A. Lucas, W. D. Matthew, T. H. 
Morgan, H. F. Osborn, H. H. Rusby, W. B. 
Seott, J. J. Stevenson, C. H. Townsend, W. 
M. Wheeler, E. B. Wilson. 
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SCIENTIFIC NOTES AND NEWS 


Tue Bell Memorial Association at Brant- 
ford, Ont., announces that the former home- 
stead of Professor Alexander Graham Bell 
will be acquired as a public park in addition 
to the erection of a memorial monument to 
cost $25,000. This monument will be un- 
veiled in 1910. 

Dr. Georce W. Hitt, of Nyack, N. Y., and 
Sir William Ramsay, professor of chemistry 
at University College, London, have been 
elected corresponding members of the Ba- 
varian Academy of Sciences. 

M. Louis-Fétrx Hennecuy, professor of com- 
parative embryogeny in the Collége de France, 
has been elected a member of the Paris Acad- 
emy of Sciences. 

Tue Senate of London University has 
awarded the Rogers prize of £100 for original 
research in medical science to be divided be- 
tween Dr. David Forsyth, assistant physician 
to Charing Cross Hospital, and Mr. F. W. 
Twort, assistant bacteriologist to the London 
Hospital. 

WE regret to learn that Dr. Andrew J. 
McCosh, professor of surgery in Columbia 
University, has met with a serious accident, 
having been thrown from his carriage on 
November 29. 

Tue Connecticut Academy of Arts and Sci- 
ences has appointed Professor Tracy Peck to 
act as its representative at the Cambridge 
commemoration of the one-hundredth anni- 
versary of Charles Darwin’s birth. 

Proressor THEODORE WHITTELSEY has re- 
sumed his duties in the department of chem- 
istry of Northwestern University, after a 
year’s leave of absence in Torreén, Mexico, 
where he has been conducting investigations 
for the Continental-Mexican Rubber Company 
on the chemistry of Guayule rubber and of the 
plant from which it is obtained. 

Dr. Lupwia Diets has been appointed first 
assistant in the Berlin Botanical Museum to 
succeed Dr. Robert Pilger, who has been called 
to Marburg. 

Ar the first meeting of the Cornell Chapter 
of Sigma Xi for the present year, held on No- 
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vember 12, President J. G. Schurman gave an 
informal address on “ Research in Universi- 
ties.” 

Dr. JosepH Pircuer has been appointed 
vice-director of the Vienna Bureau of Meteor- 
ology and Geodesy. 

On November 6, Dr. W. T. Hornaday lec- 
tured before the Stamford Scientific Society 
on “The Home of the Mountain Goat and 
Grizzly Bear.” 

THE eighty-third Christmas course of 
juvenile lectures, founded at the Royal Insti- 
tution in 1826 by Michael Faraday, will be de- 
livered this year by Professor William Stir- 
ling, M.D., D.Se,. his subject being “ The 
Wheel of Life.” The course, which will be 
fully illustrated, will begin on Tuesday, De- 
cember 29, and will be continued on December 
31, January 2, 5, 7 and 9. 


Mr. anp Mrs. JOCHELSON, who 
were members of the Jesup North Pacific Ex- 
pedition, were guests at the American Museum 
of Natural History during October, while 
making studies of some of the Alaskan ma- 
terial. Mr. and Mrs. Jochelson are on their 
way to the Aleutian Islands to prosecute ethno- 
logical studies under the auspices of the Rus- 
sian Imperial Geographical Society of St. 
Petersburg. 

Dr. A. HrpwicKa is leaving, in a few days, 
for a five months’ trip to Egypt and Europe, 
in the interests of the division of physical 
anthropology of the U. S. National Museum. 

THE Rev. T. A. Bendrat, M.S., of Constable- 
ville, N. Y., has undertaken an expedition to 
the Upper Orinoco, intending to penetrate, if 
possible, as far as its headwaters in order to 
explore geographically, geologically and bio- 
logically an almost unknown tract of country 
east of Esmeralda. 


Privat-pocent Dr. WitHELM Fata, assist- 
ant in the I Medical University Klinik, 
Vienna, has recently spent two months at the 
Nutrition Laboratory of the Carnegie Insti- 
tution of Washington in Boston, Mass. Dr. 
Falta obtained a grant from the Royal Acad- 
emy of Science in Vienna for the specific pur- 
pose of studying gas interchange in diabetes 
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mellitus. He also obtained a grant from the 
minister of culture and education in Vienna 
for the specific purpose of studying the res- 
piration calorimeter in the new Nutrition 
Laboratory, with a view to the possible con- 
struction and installation of a similar appa- 
ratus in the I Medical Klinik in Vienna. 
Since his arrival in this country, Dr. Falta’s 
intimate knowledge of diabetes mellitus has 
resulted in his being called upon for a number 
of addresses before the medical and scientific 
societies, both in Boston and in New York. 
Just before leaving for Vienna, he gave one 
of the Harvey Society lectures in New York 
City. 

In a letter to the Boston Transcript Mr. 
George N. Lovejoy says: “ It is extremely diffi- 
cult to realize the sad termination, in all 
probability, of the career of Professor Mark 
W. Harrington, formerly at the head of the 
astronomical department in Michigan Univer- 
sity, and latterly chief of the United States 
Weather Bureau, Washington. One of the 
brightest intellects and most successful in- 
structors, whose work as a teacher, not only 
in this country, but in China, years ago, 
brought him into prominence among scholars 
everywhere; whose career, though brief, at 
Washington was such as to redound to his 
credit and the honor of the government; a 
man of rare conversational gifts, an interest- 
ing personality, genial at all times, it is hard, 
indeed, to realize that such an one to-day— 
as for ten years past—has been an inmate 
(until recently his identity unknown) of an 
insane asylum, his mind a melancholy blank.” 


A Memorial Association has 
been formed, its object being to erect in 
Princeton a suitable memorial of the late 
President Cleveland. By contributions 
throughout the state of New Jersey, a fund 
of $100,000 is to be collected for this purpose. 
A general committee of fifty prominent 
citizens will be in charge of the project, with 
smaller local committees in each county of 
the state. Just what form the memorial will 
take has not as yet been decided. 


A marBLe bust of Hermann von Helmholtz 
by the sculptor Ernst Herter will be erected 
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in the hall of the Wilhelm’s Military Acad- 
emy in Berlin, where he was student. 


THE death is announced of Mr. Oliver Wel- 
don Barnes, of New York City, a civil engi- 
neer, who had been identified with railroad 
construction work in various parts of this 
country for the last sixty years. 


Mr. Atpert Craw, formerly entomologist 
under the California State Board of Horticul- 
ture, and since 1904 superintendent of ento- 
mology of the Hawaiian Board of Agriculture, 
has died at the age of fifty-eight years. 


Tue foot and mouth disease prevails in 
twelve counties of the state of Pennsylvania, 
and has been discovered in the stock yards of 
east Buffalo. Stringent methods are being 
used to prevent the spread of the disease. 
Those whose stock is destroyed will be in- 
demnified, the state making good one third of 
the loss and the federal government two thirds. 
The British Board of Agriculture has for- 
bidden the importation of cattle, hay and 
straw from Pennsylvania, New York and New 
Jersey. So far as is known this is only the 
second time the disease has appeared in North 
America, the first outbreak having occurred in 
the New England States in 1892. 


Tue International Tuberculosis Exhibit was 
opened on December 1 in the new northwest 
wing of the American Museum of Natural 
History, New York City. Robert W. De 
Forest, president, and Mayor McClellan de- 
livered the principal addresses. Health Com- 
missioner Darlington, Controller Metz, Pro- 
fessor Henry Fairfield Osborn and Dr. Alfred 
Meyer made addresses. 


THe annual meeting and dinner of the 
American Alpine Club will be held in Balti- 
more on January 2, 1909, at the time of the 
winter meeting of the American Association 
for the Advancement of Science. Members 
are requested to note the time and place and 
arrange, if possible, to be present. The Geo- 
logical Society of America and the Association 
of American Geographers will also be meeting 
in Baltimore during convocation week. In- | 
teresting reports from members and addresses 
from distinguished guests will be made. 
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Tue subject for the general discussion at 
the American Philosophical Association meet- 
ing, to be held at Baltimore, December 29-31, 
will be “Realism and Idealism.” The 
speakers will be Professors Royce, Wood- 
bridge, Bakewell, Smith and Calkins. 


Tue lectures to members of the American 
Museum of Natural History arranged for the 
present season are as follows: 

November 12—William A. Bryan: “ Kilauea in 
Action—A Visit to Hawaii’s Famous Volcano.” 
(Illustrated with moving pictures.) 

November 19—Frank M. Chapman: “ Florida 
Bird Life.” (Illustrated with moving pictures.) 

December 3—Henry E. Crampton: “ Tahiti and 
the Society Islands.” 

December 10—Nathaniel L. Britton: “ Some 
Native Trees, their Flowers and Fruits.” (The 
members of the New York Botanical Garden will 
be the guests of the museum on this evening.) 

December 17—Roy C. Andrews: “ Whale Hunt- 
ing with a Camera.” 

WE learn from the American Medical Asso- 
ciation Journal that the National Academy 
of Medicine at Rio de Janeiro celebrated on 
October 3 the hundredth anniversary of the 
founding of the medical departments in the 
universities of Rio de Janeiro and Bahia in 
Brazil. The session was open to the public, 
with the president of the academy, Professor 
A. Nascimento, in the chair. Five gold medals 
were awarded, one to the president of the re- 
public and one to the minister of the interior, 
who were both present, the others being given 
to the deans of the medical faculty at Rio 
and Bahia. A souvenir volume edited by 
Dr. F. Figueira was also a feature of the 
celebration. 

Tue British Medical Journal states that on 
November 14 the twenty-first expedition of the 
Liverpool School of Tropical Medicine left 
Bristol for Jamaica. It consists of Mr. R. 
Newstead, M.Se., and Dr. W. T. Prout, C.M.G., 
late Principal Medical Officer of Sierra Leone. 
Later the expedition will be joined by Dr. A. 
H. Hanley, C.M.G., late Principal Medical 
Officer, Southern Nigeria. The objects of the 
expedition are twofold, as it is partly medical 
and partly entomological. Dr. Prout and Dr. 
Hanley will investigate: (1) The prevalence 
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of filaria in Jamaica. (2) The prevalence of 
malaria in especially malarious districts of 
the island. (3) Measures for prevention of 
mosquito-borne diseases where feasible. (4) 
Preliminary investigation into the so-called 
“vomiting sickness” amongst children. Mr. 
Newstead’s scheme of work is as follows: (1) 
To study the bionomics of cattle ticks and 
advise some methods of control. (2) To 
undertake the investigation of those scale in- 
sects which are at the present moment threat- 
ening the citrus and cocoa and cocoa-nut cul- 
tivation in the island of Jamaica, and to | 
devise some method of control. (3) To make 
a collection of the biting flies and ticks of the 
island for the use of students attending the 
course of instruction at the Liverpool School 
of Tropical Medicine. The work of the ex- 
pedition covers a wide field, and we wish the 
scientific explorers all success in their enter- 
prise. Sir Alfred Jones, K.C.M.G., chairman 
of the Liverpool School of Tropical Medicine, 
entertained the members of the expedition at 
luncheon at the University Club in Liverpool 
on November 9. 


THE names of the 377 foresters, clerks, and 
stenographers who are to make up the per- 
sonnel of the United States Forest Service 
headquarters of the six districts into which 
the national forests have been divided have 
just been announced. The district foresters’ 
offices, located in Denver, Colo., Ogden, Utah, 
Missoula, Mont., Albuquerque, N. Mex., San 
Francisco, Cal., and Portland, Oreg., opened 
on December 1. The new field organization 
of the Forest Service will greatly facilitate 
the use of the national forests by the people. 
It will mean that the national forest business 
which formerly was transacted in Washington 
will be handled by officers on or near the 
ground. The establishment of the district 
headquarters is the culmination of a plan 
towards which the Forest Service has been 
working steadily, since it took charge of the 
national forests. Each national forest district 
will be in charge of a district forester. The 
work at district headquarters will be dis- 
tributed among four offices, operation, grazing, 
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silviculture and products, each equipped with 
men of special training for the work of their 
office. The office of operation will be charged 
with responsibility for the protection of 
national forests, for the building of roads, 
trails and other permanent improvements upon 
them for the organization of the force on 
national forests, and with the supervision of 
all business relating to the special use of 
national forest resources. The office of silvi- 
culture will have supervision of the free use 
and sale of timber from national forests, 
forest planting upon them, and will conduct 
forest studies on national forests as well as in 
cooperation with private owners in the dis- 
trict. The office of grazing will supervise 
grazing business in the district, except for the 
actual fixing of allowances, periods and rates, 
and will make studies looking to the improve- 
ment of the forage crop on national forests. 
The office of products will make both inde- 
pendently and in cooperation with private 
owners, studies leading to a more profitable use 
of timber on and off national forests within 
the district and to their preservative treat- 
ment. From the district foresters down, the 
personnel of the district offices is made up of 
men picked for their proved capacity, for their 
thorough training, and for their experience in 
the west. Most of them are men who not only 
have worked in the west after they entered in 
the service, but who lived in the west before 
they took up the government forest work. 
Many of them are men who formerly were 
employed on the national forests and have been 
promoted to larger responsibilities as a result 
of their high efficiency. 


Tue decline in price of ingot platinum on 
the New York market from $38 per troy ounce 
on January 1, 1907, to $25 per ounce on De- 
cember 31 of the same year, was accompanied 
by a notable decrease in production of fine 
platinum—from 1,439 ounces, valued at $45,- 
189, in 1906, to 357 ounces, valued at $10,589, 
in 1907. Of the total output in the later year, 
300 ounces came from Butte, Del Norte, Hum- 
boldt, Placer, Plumas, Trinity and Sacra- 
mento counties, in California, and 57 ounces 
from Coos, Curry and Josephine counties, in 
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Oregon. In an advance chapter from “ Min- 
eral Resources of the United States, Calendar 
Year 1907,” on the production of platinum in 
1907, David T. Day, of the United States 
Geological Survey, says: “The decline in 
price in the United States increased the feel- 
ing of insecurity on the part of the platinum 
miners as to the value they would secure from 
their material and rendered the search for 
platinum less active.” The total value of 
platinum metals imported and entered for 
consumption in the United States in 1907 is 
given as $2,684,642—a decrease of $1,104,117 
as compared with the value of the imports in 
1906. Continued interest is shown in the 
project for developing the platinum localities 
in the department of Cauca, Colombia, but 
development work has not yet reached the 
point of commercial production. Contracts 
for practically the entire supply of platinum 
in Russia have been made for a number of 
years ahead, and fluctuations in prices have 
no significance in regard to the total annual 
output. 

Up to the present time Chinese weights and 
measures have been distinguished by their ex- 
traordinary diversity. In nearly every prov- 
ince different standards have obtained, and 
even in some towns carpenters, surveyors and 
tailors use measures differing from one 
another by quite an appreciable amount. A 
new system has now been introduced, which 
according to the London Times, is defined in 
terms of the metric system, and the various 
units are as follows. The new unit of length 
is the “tchi”; it is defined as exactly 32 cen- 
timeters. The capacity table has, as its unit, 
the “ to,” which is equal to 10.355 liters; while 
the unit of weight is the “lian,” of 37.301 
grams. 


UNIVERSITY AND EDUCATIONAL NEWS 

AN unconditional gift of $50,000 to the 
endowment fund of the University of Virginia 
has been made by Col. Oliver H. Payne, of 
New York. 

A art of $50,000 from Mr. Frederick W. 
Vanderbilt, of New York City, for the pur- 
chase of additional property for the enlarge- 
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ment of Vanderbilt Square, now occupied by 
the two Vanderbilt dormitories, is announced. 


Mr. G. H. Kenriox, Lord Mayor of Birm- 
ingham, has made a gift of £10,000 towards the 
funds of Birmingham University. This is his 
third contribution toward the development of 
the university, his total gifts amounting to a 
sum of £25,000. 


Tue Oakland Tribune, as quoted in the 
Boston Transcript, says that President Ben- 
jamin Ide Wheeler, of the University of Cali- 
fornia, is at Ann Arbor and may accept the 
presidency of the University of Michigan, to 
succeed Dr. Angell, who wishes to retire. Dr. 
Wheeler’s ten-year contract with California 
will expire on January 1. His salary at 
Berkeley is $10,000, whereas it is said that 
Michigan has offered him $15,000. 


By vote of the corporation Harvard Uni- 
versity will remit the regular tuition fees in 
all its departments for any students, not ex- 
ceeding five in any one year, who shall be 
accredited by the Prussian ministry of educa- 
tion as students qualified to pursue advanced 
studies. 


Dr. Artuur L. Dean has been appointed in-* 
structor in industrial chemistry in the Shef- 
field Scientific School, of Yale University. 


Dr. Georce Dean, chief bacteriologist at the 
Lister Institute of Preventive Medicine, has 
been appointed to succeed Professor D. J. 
Hamilton in the chair of pathology in the 
University of Aberdeen. 


DISCUSSION AND CORRESPONDENCE 
A REPLY TO THE COMMUNICATION OF MESSRS. 

LOEB, MAXWELL, BURNETT AND ROBERTSON’ 

THe idea of using temperature coefficients 
for the analysis of living processes developed 
in two distinct stages. The first stage was the 
thought of employing the method whenever 
chemical reaction was supposed to be the 
primary cause of a living process. For, if the 
process were chemical then its velocity must 
follow changes of temperature as does the 
velocity of chemical reaction. This was the 
Cohen-Loeb portion of the idea, as was clearly 
stated in the present writer’s doctor’s disserta- 
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tion on the subject, from which Professor 
Loeb himself quotes in his search for evidence 
on his side, and as has been reiterated by him 
in his “ Dynamics of Living Matter” (1906). 

The second stage was the thought that if 
primary chemical action can be detected by 
comparing temperature coefficients—why then 
primary physical (non-chemical) action can 
also be detected by comparing temperature 
coefficients. This part of the idea was ori- 
ginal with the writer, to the best of his know]l- 
edge, and was communicated by him as such 
in a letter to Professor Loeb from Berlin dur- 
ing the winter of 1906—7—a letter to which no 
reply was ever received. The idea was later 
published and received its first clear and un- 
mistakable enunciation in April, 1907, in the 
Archw fiir Anat. und Physiologie, Physiol. 
Abt., p. 113, in a paper entitled “ Der Temper- 
aturkoefficient der Geschwindigkeit der Ner- 
venleitung.” 

At no previous time did Professor Loeb or 
any of his colleagues ever so much as hint to 
Snyder that they had grasped, to say nothing 
of having contemplated or having begun work 
along, this extended line of thought. All the 
work proceeding from their laboratory up to 
October, 1907, was, so far as the writer knew, 
a constant and unswerving effort to obtain 
chemical reaction temperature coefficients. 

However, in a paper, which the writer has 
never been able to see, until the present wri- 
ting, it would appear that Professor Loeb did 
have an inkling of a thought concerning the 
further application of temperature coefficient 
determinations. This paper is entitled, “ On 
Chemical Methods by which the Eggs of a 
Molluse, Lottia gigantea, can be Caused to 
become Mature.’” Here the author says that 
he wanted to find out whether NaOH, by 
which he succeeded in removing the chorion 
(ovarian-membrane ?) of the eggs, had a 
“ physical or chemical action.” 

As the title of that paper implies, he de- 
cided it was chemical action, for, in a single 
ease the velocity of maturation was 105 at 18° 
and 315 at 8°. But from the whole tenor of 

? Univ. of Calif. Public., Physiology, Vol. III., 
p. 1, 1905. 

5 Loc. cit., p. 4. 
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the article on Lottia, and from the fact that 
nowhere else in the publications from his 
laboratory—not in Burnett’s paper on latent 
period of cross-striped muscle‘ nor in Robert- 
son’s on heart rate in Daphnia, nor in the 
“Dynamics of Living Matter,” 1906—from 
the fact that nowhere else, before the appear- 
ance of Snyder’s April, 1907, paper, do we find 
another indication, even so slight as that in 
the Lottia paper, that Professor Loeb had 
thought of searching directly for physical 
temperature coefficients, it is quite evident 
that this part of the idea had not yet fully 
developed and crystallized in his mind. 

However that may be, the writer wishes to 
repeat that, until the present writing he has 
never had access to the paper on Lottia, and 
was ignorant of the particulars of its contents. 
He could only quote it indirectly from Robert- 
son’s reference,’ as he did in the Amer. Jour. 
of Physiol., XVII., p. 350. Robertson, it is 
to be noted, expressly states that Loeb found 
the chemical temperature coefficient to hold 
good in the artificial maturation of Lottia 
eggs, and says nothing about a search for 
physical (non-chemical) coefficients. 

On the other hand, the burden of Snyder’s 
letter to Loeb in the winter of 1906-7, and 
of the entire introduction to his paper, “ Der 
Temperaturkoefficient der Geschwindigkeit der 
Nervenleitung” (April, 1907), and of the 
“ Comparative Study of Temperature Coeffic- 
ients,’”” was in every case a deliberate and 
direct search for physical, and not chemical, 
temperature coefficients. 

This search was a distinct departure from 
the idea of demonstrating that the 2-3 rule 
of chemical reaction velocity holds good in 
living processes, such as is the one and only 
object in Cohen’s “ Physical Chemistry,” 
1901; in “ The Dynamies of Living Matter,” 
1906; in Arrhenius’s Immunochemie,” 
Leipzig, 1907, and in all the papers on temper- 


* Jour. of Biol. Chem., 1906, II., p. 195. 

5 Biol. Bull., 1906, X., p. 242. 

* Loo, cit., p. 242. 

* Warren Triennial Prize Contest, April, 1907; 
International Congress of Physiologists, Heidel- 
berg, August, 1907; Amer. Jour. of Physiology, 
August 1, 1908. 


(N.S. Von. XXVIII. No. 727 


ature velocities which came from the Cali- 
fornia laboratory up to October, 1907. 

As to the short-comings in the “ Compara- 
tive Study,” as already indicated, that paper 
was ready to print in March, 1907. It was 
only received back from the Warren prize 
committee in the fall of 1907; was sent then 
to the American Journal of Physiology for 
publication, but was refused on account of the 
great number of tables (20-30 pages). It was 
likewise returned from the Journal of Physi- 
ology, Professor Langley saying that its his- 
torical part was unnecessarily long and its 
text, being a compilation of known experi- 
ments, rather than description of new, the 
paper did not come within the scope of his 
journal. 

For that reason the historical part was cur- 
tailed as well as nearly all the tables of ob- 
servations. In that form the paper was re- 
ceived for publication by the American Jour- 
nal of Physiology and appeared there a year 
and a half after having been written. There 
was no attempt to bring the literature up to 
the date of publication. The results of Bur- 
nett, Robertson and Loeb were not incorpor- 
ated because those papers were not accessible 
to the writer at the time of compiling the 
“ Conspectus.” The only attempt to mention 
later work was in that hasty and unfortunate 
foot-note, “It is encouraging to note,” etc. 

That reference was written with the feeling 
of having been complimented by one whom the 
writer had always thought of as friend and 
master—complimented in knowing that what- 
ever his master meant by that paper of Oc- 
tober, 1907, yet he too, thought well enough of 
his pupil’s work to repeat it, and verify it. 

But, unfortunately, Professor Loeb chose to 
give that foot-note, which the wording per- 
mitted, another interpretation. 

And so it happens that the communication 
in Science for November 6, last, as the reader 
will readily see, hinges upon the old question 
as to the relation between teacher and student. 

Had Snyder had a generous master that 
article would never have been written. 

And now since the question is not a ques- 
tion of science at all, but one of ethics be- 
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tween physiologists and their students, the 
writer wishes to suggest that this dispute can 
best be settled by a competent committee of 
physiologists. 

If there are enough persons really interested 
in the matter, such a committee can easily be 
appointed, say, by the American Association 
of Physiologists. The writer for his part 
would be quite willing to place his case in 
their hands and abide by their judgment. 


D. SNYDER 
Jouns Hopkins UNIVERSITY 
MepicaL SCHOOL, 
BALTIMORE, Mp., 
November 10, 1908 


AN ECONOMICAL INSECT BOX 


Tue price of cork-lined insect boxes has 
always seemed to me to be unnecessarily high. 
As listed in the dealers’ catalogues these 
glass-covered boxes cost from one to three 
dollars each, according to the size and finish. 

It may be of interest to some of the readers 
of Science to know that a very satisfactory 
box may be obtained at about one third of 
the above price. 

While corresponding, recently, with the 
Jesse Jones Paper Box Co., of Philadelphia, in 
regard to cardboard museum trays, I asked if 
they could furnish me with insect cases. The 
box that they finally made at my suggestion is 
extremely neat, and will, I believe, prove quite 
as durable as the wooden boxes that are now 
sold by the regular dealers in entomological 
supplies. 

The boxes could, of course, be made of any 
size, but the ones I have are of the larger size, 
14 2224 inches. They are made of 
heavy “stock board,” which is a very stiff 
pasteboard about one eighth of an inch in 
thickness. They are covered outside with 
black book-cloth, which has a very attractive 
appearance and does not scratch as does a 
polished wooden surface. The lid is hinged, 
and is of glass; it fits closely over a three- 
fourth inch shoulder. The inside of the box 
is lined with white glazed paper. 

Instead of the expensive sheet cork, the 
bottom of the box is lined with corrugated 
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paper, such as is used for wrapping glassware. 
This corrugated paper receives the pins almost 
as well as does cork, and costs nothing. It 
may either be put into the box before the 
glazed paper lining is introduced, probably the 
better way, or it may be covered with the 
glazed paper and fastened in with pins or 
glue, so that it may be removed and recovered 
when it becomes filled with pin holes. Being 
covered with white paper, this corrugated 
paper bottom looks as well as any other. 

The only defect of the box is that the lid 
is not pest-proof. This defect may easily be 
remedied, when the box is filled, by sealing 
the lid with a strip of black passe-partout 
cloth, which will just match the book-cloth 
covering; the box will thus be made absolutely 
pest-proof, and there will be no danger of open 
cracks such as sometimes appear in wooden 
boxes on drying. 

If it be necessary to keep the box unsealed, 
a moth-ball in each corner will keep out the 
few pests that might work their way under 
the lid. 


ALBERT M. REESE 
ZOOLOGICAL LABORATORY, 
WEST VIRGINIA UNIVERSITY 


LIGHTS ATTRACTING INSECTS 


To THE Eprror oF Science: I should like to 
inquire through the columns of SctEnce 
whether any of your readers have had an op- 
portunity of observing the relative efficiency 
of mercury vapor lights, flaming arc lights 
using sodium carbons, and ordinary arc lights 
in attracting insects, especially moths. My 
experience has led me to believe that an ordi- 
nary are light is a very much stronger at- 
traction to moths than an incandescent light 
with a carbon filament, even allowing for dif- 
ferences in candle power. It therefore oc- 
curred to me that it might be the rays in the 
blue end of the spectrum which attracted 
them most. Inside a room moths will always 
leave a sixteen-candle power incandescent 
light or a series of them to go to the window 
as soon as there is any daylight. In the even- 
ing they will go to the windows at the ap- 
proach of twilight and will not leave them for 
incandescent lights in the room until it is 
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quite dark outside, although it may have 
seemed much lighter inside than out for some 
time. Here again the difference may be due to 
the blue rays which are most conspicuous at 
twilight. If this hypothesis were correct it 
would seem natural that the mercury vapor 
light would be most, the ordinary arc less, 
and the sodium carbon of the flaming’ arc 
least attractive to the moths. 

In July when a swarm of brown-tail moths 
swept over Boston the vicinity would have 
been a good time to observe the effects of the 
various kinds of lights. Any information 
which the readers of Scrence could furnish 
would be gratefully received. 

OweEN Bryant 

CoHASSET, MAss. 


QUOTATIONS 


THE AMERICAN UNIVERSITY AND THE COLLEGE 
PRESIDENT 


JUST now, in academic circles, there is a 
strong disposition to question the necessity 
and the usefulness of the president in Ameri- 
ean colleges and universities. It is claimed 
that this official as now existing is an anomaly 
in academic development. He is a monarch 
in what should be a democracy. While our 
universities are growing at an amazing rate, 
in wealth, in influence, and in population, the 
position of the individual professor in the uni- 
versity is not improving. In dignity and in 
freedom his condition compares very unfavor- 
ably with that of his colleagues in Germany 
or England. It is claimed that one prime 
cause of this evil condition is found in the 
exaggerated importance attached to the uni- 
versity president, who holds a monopoly of 
public attention on the one hand and of 
academic power on the other. If all authority 
of the president, and most of that of our 
boards of trustees were relegated to the uni- 
versity faculty, it is claimed that these evils 
would disappear. 

In this statement there is considerable 
truth. The university president is an 
anomaly. He represents a temporary stage in 
the development of the democracy of science, 
of the republic of letters. The university as 
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such requires no leader. Its executive should 
be its servant, and as time goes on scientific 
eminence will more and more outbalance ad- 
ministrative skill. The university president 
of the next century, should the title continue, 
will stand in relations to the university faculty 
very different from those which now obtain. 
All this we may admit, but in the institutions 
of higher education, as they now exist in 
America, the practical need of a continuous 
and firm-handed executive can not be ques- 
tioned. In my judgment the president ought 
not to stand alone in this responsibility; no 
appointment in the faculty and no single act 
of importance, as related to academic work, 
should be accomplished without the consent 
and approval of the academic faculty. The 
president should represent his colleagues in 
all forward movements. But the initiative 
should rest somewhere, and as things now are 
it should rest with the college president. I 
use the term “college president” advisedly, 
not “university president.” A university 
actually organized needs no central controlling 
authority, but a college takes its individuality, 
its color and its movement from some master 
spirit. To call our colleges universities does 
not make them such. To draw the line be- 
tween “college” and “university,” terms 
which with us still mean the same thing, is 
now the most important matter in our higher 
education. 

The formation of boards of control, made 
partly of professors, partly of alumni, and in 
part of outside business men and men of 
leisure, as known in England and Australia, 
is in every way less satisfactory than is the 
American adjustment at its best. Such 
boards seldom handle investments to the best 
advantage, while they are likely to occupy 
themselves to the more interesting 'abor of 
meddling with the individual affairs of the 
college faculty. 

In a university, as finally organized, the pro- 
fessors are equal. Their position in science 
and in education is assured. They are chosen 
by their fellows on the strength of well-estab- 
lished reputations. It is not necessary to in- 
troduce on short notice a dozen new instruc- 
tors to meet an incoming class of unusual size. 
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Such assistants as there are are personal help- 
ers of the professors, below whom there is a 
great gulf fixed, and administration is divis- 
ible among two score heads instead of being 
centered in one office. Each professor is the 
head of his own department of Anstalt, and 
quite independent in most of his affairs. He 
is his own president, and the university is no 
more than the sum of all its parts. 

The American universities are not yet uni- 
versities. They are destined to become such, 
but not until as a first step the first two years, 
the students and the teachers of the junior 
college are relegated to the high school, or the 
college. To abolish the president, or to cut 
off his salary, to change his powers materially, 
or to find some other type of man, would not 
affect the case materially, so long as teaching 
of boys is regarded as university business. 
This is college business. The college is a co- 
operating organism far more than the sum of 
all its parts. It has moral duties, more vital 
than its duties to research. So long as the 
institution tries to carry this double function 
of college and university in the same build- 
ings with the same staff, the present difficul- 
ties must persist. In this same period we 
must bear the double criticism that our pro- 
fessors do not do their part in the advance- 
ment of science, and on the other hand that 
they talk too much of research and give too 
little attention to mental drill, and to the 
moral and social development of boys under 
their charge. 

Besides all this, all our universities or col- 
leges are still in process of creation. Not one 
of them is an existing institution. The 
president must furnish the initiative, set the 
pace, mark the color of a growing institution. 
He must consider relative values, what ex- 
penditure of money will count for most in the 
long run, and the ways and means by which 
the necessary money can be obtained. The 
Duke of Wellington once observed that an 
army may be commanded by a very ordinary 
man, but “not by a debating society.” “An 
institution is the elongated shadow of a man.” 

Taking any of our great state universities 
as an illustration, can we believe that any one 
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of these has reached its final status? Do we 
not feel sure that every one of these will have 
in another ten years double the resources, 
double the equipment, double the prestige it 
has now? Do we believe that in any case this 
change would be possible unless the university 
had the service of individuality in its execu- 
tive relations? The people pay for the uni- 
versity, and the people in America pay not 
because the maintenance of universities is a 
function of government, but from the feeling 
that the university is doing their work and 
that there is no better use to be made of 
their money. The universities on private 
foundation depend equally on public apprecia- 
tion, and in equal degree they are forced to 
appeal to their own public. So long as no 
single institution of higher learning in 
America has its permanent form, so long as 
its administration is a struggle, not a func- 
tion, so long as we all agree that each school 
must and should die if it can not progress 
rapidly and toward some ideal, every college 
or university will recognize some leader, and 
this leader will have most of the functions of 
a college president. This fact will not justify 
all the things any college president may do, 
not even most of the things some individuals 
among them do. Still on the whole their 
operations have been marked by wise patience 
and well considered action. We can not do 
without them yet. No one will look forward 
more eagerly than they to the time when they 
and their kind will be found unnecessary in 
the higher education of America.—President 
David Starr Jordan in The Independent. 


SCIENTIFIC BOOKS 


Principles of Microscopy, being a Handbook 
to the Microscope. By Sir A. E. Wricurt, 
M.D. (Dublin), F.R.S., Director in Medical 
Charge of the Department for Therapeutic 
Inoculation, and Pathologist, St. Mary’s 
Hospital, London, W. Pp. xxii-+ 250; 18 
plates and 97 figures in the text, also a 
diffraction plate for use in the experiments. 
New York, The Macmillan Company. 
1907. 

The distinguished author of this treatise is 
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better known to medical men than to micro- 
scopists, using the latter term in its more 
restricted sense. 

As his work, especially upon the “ opsonins,” 
has been so largely dependent upon the aid of 
the microscope he came naturally to appre- 
ciate that instrument and to realize the need 
of a thorough understanding of its possibili- 
ties and limitations for the investigator who 
must enlist its help in his researches. 

The keynote of the work is struck in the 
opening paragraphs of the preface: 

Every one who has to use the microscope must 
decide for himself as to whether he will do so 
in accordance with a system of rule of thumb, 
or whether he will seek to supersede this by a 
system of reasoned action based upon a study of 
his instrument and a consideration of the scien- 
tifie principles of microscopical technique. 

The present text-book has no message to those 
who are content to follow a system of rule of 
thumb, and to eke this out by blind trial and 


error. 
It addresses itself to those who are dissatisfied 


with the results thus obtained, and who desire to 
master the scientific principles of microscopy, even 
at the price of some intellectual effort. 


The book in carrying out the plan just indi- 
cated deals with the microscope itself. It is 
not a work upon animal or vegetable histol- 
ogy with just enough about the microscope 
to enable the student to know which -end of 
the instrument to look into, and with this to 
expect the student to elucidate all the complex 
structure of animal or plant. 

Part I., included in the first 48 pages, deals 
with what the author calls the “stage pic- 
ture,” that is, the object and its illumination. 
It is shown by abundant and easily performed 
experiments just what it is necessary to do to 
prepare and illuminate objects so that they 
may be visible with the microscope by the so- 
called dark outline (refraction image) or by 
coloration (color image). In forecasting the 
future with respect to the discovery of the 
causes of diseases such as scarlatina, measles 
and many other human and animal diseases, 
he controverts the assumption made by many 
that the organisms, if they exist at all, are of 
“ altra-microscopic minuteness ” and adds: 
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This failure appeals only as an illustration of 
the rule that micro-organisms (with rare excep- 
tions) remain for all practical purposes invisible 
and unidentifiable in the interior of the organism 
until methods of differential staining are discoy- 
ered which allow of their representation in the 
stage picture. If we have here, as the present 
writer believes, the true explanation of the il] 
success of the bacteriological microscopist in the 
matter of the discovery of the germs of the dis- 
eases specified above, that discovery can not be 
expected until further progress shall have been 
made in those comparatively unregarded, but in 
reality fundamentally important, chemical re- 
searches which lead up to the invention of new 
processes of differential staining. 


In Part II., including about 190 pages, the 
author takes up the formation of images by 
the microscope and the function of each one 
of the optical parts or elements involved. 

In the first place it is shown that a simple 
aperture may form an image and that the 
inversion of the image and the magnification 
are the same as when a lens is used; but 
while this is true he proceeds to illustrate, 
again by abundant experiments, the difference 
in clearness of the lens-formed image and that 
of the simple aperture (pin-hole picture). 
In this study there is shown with admirable 
simplicity how to determine the aperture and 
the significance of the same in image forma- 
tion. 

The aberrations (spherical and chromatic) 
of lenses are illustrated and the methods of 
elimination discussed, as well as the effects 
produced by diffraction. It seems to the re- 
viewer that the question of diffraction in 
microscopic vision receives in this work the 
most lucid treatment on record; and going 
with this is the most satisfactory discussion 
of the relation of microscopic and naked-eye 
vision. It must be confessed that for the 
average worker with the microscope it is dis- 
quieting to have it impressed upon him that 
microscopic vision is totally unlike naked-eye 
vision, as is done in many works and papers 
upon the subject. Just where the break comes 
in between naked-eye vision and that with 
spectacles, the simple or the compound micro- 
scope, no one has determined. That diffrac- 
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tion plays an important réle in high-power 
work with the microscope no one will deny. 
This author gives it its true value in micro- 
scopic vision, connecting all vision together 
instead of making a violent change some- 
where. 

In this work the statement is frequently 
reiterated that the eye of the observer forms 
a part of the optical apparatus, being in this 
respect in refreshing contrast to those that 
ignore the eye in dealing with the microscope. 
The author takes up every other difficult ques- 
tion relating to the microscope, as angular and 
numerical aperture, dark-ground illumination, 
the production of critical images, the limita- 
tion of microscopic vision propounded by 
Helmholtz and others, and each subject is 
simplified. 

With reference to the Helmholtz theory of 
the limitation of resolution in microscopic 
vision, the statement or formula of Helmholtz 
is cast in a form familiar at present in micro- 
scopical optics and is shown to be 0.6 A/N.A., 
that is, the wave-length of the light used multi- 
plied by 0.6, and this divided by the numerical 
aperture (N.A.) of the objective will give the 
limits of visibility. Numerous examples are 
given showing that this theoretical limit is 
very close to the actual limit with the best 
modern microscopes as ordinarily used. The 
point is not yielded, however, without showing 
a possible escape from the apparent restric- 
tions. In dealing with high magnifications 
he says: 

The three impediments to resolution just re- 
ferred to are: (a) diffusion, (6) conspicuous anti- 
point and (c) obfuscation in the eye. 

He shows that all these defects are directly 
referable to the contraction of the beam inci- 
dent to high magnifications, and that the only 
way to escape these limitations is to increase 
the aperture or, as he puts it, “to open up the 
terminal beam.” He then considers the 
method of Gordon by which the terminal 
beam is widely opened by means of a disc of 
ground glass placed at the level of the dia- 
phragm in the Huygenian ocular, that is, at 
the level where the real image is formed. 
This real image is then observed by a second, 
low-power microscope. To avoid the obscurity 
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given by the grain on the ground glass the 
latter is rotated. 

It is stated that by this means Mr. Gordon 
has shown repeatedly before the Royal Micro- 
scopical Society objects under “ magnifying 
powers of 10,000 diameters and over,” the 
retinal image being free from obfuscation and 
conspicuous antipoint. To enforce the argu- 
ment and to show the reader the appearance 
with and without the opening up of the 
terminal beam, Plate X VIIL., with five photo- 
graphs, is given, illustrating in the most stri- 
king manner the points mentioned in the text. 

This book is beautifully printed and its 
numerous figures really illustrate the text. 
In a word it is the clearest and most authori- 
tative exposition of the microscope and its 
accessories and the interpretation of micro- 
scopic appearances to be found in any single 
work. It is sincerely hoped that it will 
speedily find its way into the hands of teachers 
and advanced students. 

S. H. G. 


Selectionsprinzip und Probleme der Art- 
bildung. Ein Handbuch des Darwinismus. 
Von Dr. Lupwie Puate. Dritte, sehr 
vermehrte Auflage, mit 60 Figuren im Text. 
Leipzig, Engelmann. 1908. Pp. viii+ 
498. 

That Plate’s work on the principle of selec- 
tion and the problem of the origin of species 
should in eight years have passed through 
three editions is welcome evidence that the 
reading public appreciates a good biological 
treatise; that it should in the respective edi- 
tions pass from 153 pages and 247 pages 
to over 500 pages with illustrations is evidence 
both of the great recent growth of contribu- 
tions to the subject and of Plate’s enterprise 
in following them up. 

The principal additions to this last edition 
consist of a brief review of Darwinism, a dis- 
cussion of Darwin’s and de Vries’s views of 
the réle of individual variation; an extension 
of the section on “ Sprungevolution ”; a con- 
sideration of a new objection to Darwin’s prin- 
ciple of selection, viz., that selection can not 
be demonstrated in detail; additional con- 
sideration of the forms of the struggle for 
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existence and selection; de Vries’s mutation 
theory; a new section on “ Heredity” (in 
former editions omitted, singularly enough, as 
a presupposition of selection); an extensive 
enlargement of the section on variation, and 
a thorough revision of the final chapter—“ the 
applicability and limitations of the Darwinian 
and Lamarckian factors.” Through these ad- 
ditions the book has been doubled in size and 
value. 

The greatest interest naturally attaches to 
the author’s position on the newer questions 
of the day relating to mutation and heredity— 
questions that were merely shaping themselves 
at the time the second edition was written, 
four or five years ago. In regard to the theory 
of saltation, which is considered historically 
in a thorough fashion, the author concludes 
that, on account of their rarity and their 
prevailingly pathological character, saltations 
have only the significance of exceptional phe- 
nomena not properly to be considered as play- 
ing the part of making variations that are, 
on account of their size, directly of selectional 
value. 

As for the mutation theory, which the 
author treats quite separately from saltation, 
he concludes—after a valuable summary of 
de Vries’s work—that it is a modified theory 
of selection from which the idea of the in- 
heritance of somatic variations has _ been 
eliminated. At the outset Plate calls atten- 
tion to the fact that de Vries has not only 
applied the name mutation in a new (and ill- 
defined) sense, but has used the term “ fluc- 
tuating variability ” in an opposite sense from 
Darwin; since for Darwin’ fluctuating vari- 
ability is the ordinary inheritable variability 
as opposed to “ definite variability ” resulting 
from direct action of changed conditions and 
commonly regarded as non-inheritable; while 
for de Vries fluctuations are due to varia- 
tions in nutrition and so fall into Darwin’s 
category of “definite variations.” Using for 
the present de Vries’s terminology, the type 
of mutation is that of @nothera lamarckiana, 
in which a number of characters change 


*“Variation of Animals and Plants under 
Domestication,” chapter XXVI., summary. 
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simultaneously to produce each of the mutants, 
Unfortunately this type case is an exotic in 
Amsterdam, where its mutability was first 
discovered, is unknown in the wild state and 
is very probably a hybrid. In any case the 
proportion of mutants produced is small, they 
lack adaptive features, and, in general, muta- 
tion is a rare phenomenon. In consequence of 
all these reasons mutations can play little 
part in nature. Plate opposes the extension 
of the term mutation to cover saltations and 
fluctuations in Darwin’s sense (the ordinary 
variation of single characters), and so leaves 
it reduced to its lowest limits and shorn of 
any great significance. This treatment strikes 
the reviewer as not altogether just. De Vries’s 
theory deserves more credit at least for this 
that it stemmed the tide of exclusive atten- 
tion to quantitative variation that was threat- 
ening to obliterate the study of the origin and 
inheritance of new characters; 7. e., variations 
of the qualitative order; it stimulated a study 
of the origin and inheritance of variations by 
the method of experiment. 

The section on heredity contains two prin- 
cipal parts: The first deals with the inherit- 
ance of acquired characters, the second with 
Mendelism. As for the first the author accepts 
as demonstrated the inheritance of the effects 
of heat, light, ete., on insects, fishes and 
plants; he lays stress on the difference of 
pigmentation on the two sides of the flounder 
—a difference which, while associated with the 
different exposure to light of the two sides 
of the body in the adult, begins to appear 
before the young fish abandons its vertical 
attitude in the water. He regards as critical 
Semon’s investigations upon the seedlings of 
sensitive plants which, without having ex- 
perienced the alternation of daylignt and 
darkness, nevertheless show an innate tendency 
to open their leaves for twelve hours and shut 
them (for sleep) during the alternate twelve 
hours. He cites the loss of pigmentation of 
cave animals as evidence of the transmission 
of a somatic character to the germ plasm, but 
fails (the reviewer believes) sufficiently to ap- 
preciate the evidence for an orthogenetic 
tendency in these cases toward loss of pigment. 
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Some of the best evidence on the inheritance 
of acquired characters has been too recent, 
perhaps, for consideration in this edition. 
Unless we are much mistaken in the next 
edition this section will chronicle the greatest 
advances in the theory of evolution. 

As for Mendelism the treatment given by 
Plate is all too brief, though appreciative. 
He entertains the view that the Mendelian 
result follows between closely related indi- 
viduals but not between distinct species; be- 
tween the latter the characters blend. This 
conclusion seems to the reviewer insufficiently 
founded; the cross between a goldfinch and 
a canary shows in the first generation no more 
blending of characters than that between two 
races of canaries. The method of inherit- 
ance probably depends less on the degree of 
relationship of the individuals crossed than 
upon the nature of the characters concerned. 

Of the book as a whole one can speak only 
in praise. Notwithstanding its conservative 
attitude, it affords, in the reviewer’s opinion, 
the best general résumé extant of modern 
evolutionary data and theories; there are other 
excellent résumés but, for the most part, now 
out of date. How quickly a book on this topic 
may become out of date is indicated by the 
growth of the bibliography in the successive 
editions of Plate’s book. In the first edition 
there were about 210 titles; in the second, 260; 
and in the last 450. The new edition will be 
widely read, but it deserves the greater ac- 
cessibility that an English translation would 
give. In any case it seems well adapted to 
hold its ground, for some time to come, as the 
standard treatise on Darwinism. 


Cuas. B. DAVENPORT 


The Fossil Turtles of North America. By 
Outver Perry Hay. Carnegie Institution. 
Pp. 568, pls. 113. 1908. 

The appearance of Dr. Hay’s extensive and 
richly illustrated memoir upon the fossil 
turtles of North America will mark a new 
departure in the study of this important and 
interesting order of reptiles. A bulky volume 
of nearly six hundred pages and over one 
hundred plates, aside from the numerous text 
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illustrations, it will enable the student, for the 
first time in many years, to understand and 
appreciate the material at his command, for 
there are few collections of extinct verte- 
brates in America which do not have some 
remains of turtles. We may now expect a 
rapid increase in our still very defective 
knowledge of these animals, since but very 
few of the 276 species described in the present 
work are completely known; indeed, much the 
larger part are yet imperfectly known. The 
author, after the examination of nearly all 
the types, as well as most of the known 
material in America, has systematized and 
correlated our present knowledge so that the 
work will serve as the basis of the literature 
for future studies. 

The reviewer has read attentively the ex- 
tended and detailed introductory parts of the 
volume on the structure, classification, geo- 
graphical and geological distribution and evo- 
lution of the Testudinata, and for the most 
part has only commendation and approval. 
But he can not approve the classification that 
Dr. Hay adopts. The division of the order 
into two chief groups or suborders, the Athece 
and Thecophora, first proposed by Dollo and 
Cope, has been carried to an extreme by the 
author, in that he would have the former a 
primitive branch from the testudinate stem, 
arising in early Trias or late Permian, and all 
its aquatic adaptations and chelonid resem- 
blances purely of parallel origin; an hy- 
pothesis difficult to accept. He assumes that 
the primitive turtles possessed two dermal 
coverings, an inner represented by the cara- 
pace and plastron of ordinary turtles, an outer 
persisting in Dermochelys of the present time; 
that, in all other turtles, the outer has been 
wholly lost save a few ossicles in Toxochelys, 
while in the latter only vestiges of the inner 
covering have persisted. Such a development 
of an outer dermal covering is not impossible, 
as evidenced by osseous scutes overlying the 
dermal clavicles in certain lizards, yet one can 
hardly conceive of a condition in the early 
reptiles which would bring about the concur- 
rent development of two coverings; certainly 
we have no warrant in calling the inner 
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carapace or any part of it “fascia bones”; 
they must certainly have arisen as purely 
dermal, membrane bones, and must have pre- 
ceded the development of an outer layer. And 
one can not understand why such ossicles 
might not have developed, under the stress of 
peculiar environmental conditions, in the 
aquatic turtles after the loss of the true 
dermal carapace. Furthermore, this phy- 
logeny seems yet to be based almost wholly 
on hypothesis, for we have little evidence of 
such a primitive condition, save that possibly 
afforded by the neural ossicles of Tozxochelys. 
Here, too, it seems to the writer the argument 
is against the hypothesis, since the more spe- 
cialized aquatic Towxochelys has the neural 
ossicles, while the nearly related, and less 
aquatic Porthochelys is without them. 

The usual suborders, Cryptodira, Amphiche- 
lydia, Pleurodira and Trionychoidea are made 
superfamilies by the author, and, so far as the 
Trionychoidea are concerned at least, the 
writer agrees with him under any classifica- 
tion. 

Dr. Hay recognizes the difficulty in deriving 
the turtles from any except the most primi- 
tive of reptiles; in other words, the order 
represents a phylum all its own in the evolu- 
tion of the reptiles, a view first offered by 
Cope, with which the present writer is wholly 
in accord. 

From his wide and accurate acquaintance 
with the literature of American fossil verte- 
brates it would be expected that little has 
escaped the author’s attention; but he is not 
infallible. He expressly states that no fossil 
turtles are known from the Dakota Cre- 
taceous, overlooking the fact that only a few 
years ago (1899) a very interesting specimen 
from that formation was described and figured 
by Parmenter in the Transactions of the 
Kansas Academy of Science; and it is to be 
regretted that he did not examine and describe 
the remains of a large marine turtle from 
the Benton of Kansas now in the University 
of Kansas Museum, to which attention was 
called six years ago by the present writer in 
the Kansas University Quarterly. However, 
such omissions will be found to be very rare 
in the work, and are not disquieting. 
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The illustrations are for the most part good, 
especially the text figures, of which there are 
over seven hundred. The Carnegie Institu- 
tion is to be congratulated on the publication 
of this valuable and useful work. 

S. W. WILutston 


The Study of Stellar Evolution. By Geo. E. 
Hate. Pp. xi+252; 104 plates; 7 text- 
figures. University of Chicago Press. 
1908. Price, postpaid, $4.27. 

The past quarter of a century has witnessed 
a complete revolution in the conception of 
astronomy and of an astronomical observa- 
tory. The astronomy of twenty-five years 
ago was the science of position and of motion. 
The problems which then confronted the in- 
vestigator were those concerning the size and 
shape of the planets, their distances from the 
sun, the periods of time in which they com- 
plete their orbits, and the discovery and ex- 
planation of the laws which govern their 
motions. The solution of these problems re- 
quires the precise measurement of the positions 
of the various bodies in the heavens at fre- 
quent intervals covering long periods of years. 
The old observatories were built and equipped 
with this end in view; the fundamental in- 
struments were the meridian circle and the 
clock. The chief use of the equatorial was to 
measure the position of objects too faint to be 
seen with the meridian circle. Photography 
and spectrum analysis, as applied to astron- 
omy, were beginning to obtain recognition, 
but were hardly regarded as the work of a 
“ simon-pure ” astronomer. 

To-day this is changed; the astronomer is 
concerned not so much with the position and 
motions of the bodies, as with their physical 
characteristics; he wishes to know what they 
are, not where they are; from what they de- 
veloped and what their future life history will 
be, rather than the exact path through space 
which they have traveled and are traveling. 
To solve these problems an astronomer to-day 
must be a physicist and a chemist, as well as 
a mathematician. The simple observatory of 
the past has become a great complex labora- 
tory, in which the spectroscope of the phys- 
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icist, and the electric furnace of the chemist 
are of almost equal importance with the tele- 
scope. 

Professor Hale, in this most interesting 
volume, describes the new type of observatory 
and explains the work of a modern astronomer 
and the problems which confront him. From 
his great experience in designing and equip- 
ping two great modern institutions of astro- 
nomical research—the Yerkes and the Mount 
Wilson observatories—Professor Hale has 
drawn freely for concrete illustrations of the 
difficulties which confront the student of 
stellar evolution. He shows how the feeble 
rays of light from a scarcely visible star are 
gathered together by the giant lens or mirror 
of the telescope and brought into a physical 
laboratory, where they are analyzed by the 
spectroscope, and forced to reveal the secret of 
the star’s evolution. 

The book is essentially a popular treatise; 
it was planned as a handbook to the Yerkes 
Observatory. It is non-technical, readable 
and gives a clear explanation of the purposes 
and observational methods employed by the 
author in his notable researches upon the sun 
and the chemistry of the stars. The book is 
discursive, however: the problems are treated 
individually, without showing clearly their in- 
terrelation and their bearing upon the general 
problem of stellar evolution. But the work 
was not intended as a scientific presentation 
of the subject; it was planned for the general 
reader, not for the investigator. The illus- 
trations, from photographs taken principally at 
the Yerkes and Mt. Wilson observatories, are 
very beautiful, but are, if anything, rather 
too numerous. 

CuarLes Lane Poor 


AOTION OF THE RADIUM EMANATION ON 
SOLUTIONS OF COPPER SALTS* 


A year ago Messrs. Ramsay and Cameron 
announced in several journals that they had 
observed the formation of the alkali metals 
and of lithium in solutions of copper salts 
which had been subjected to the action of the 


* Translated from the paper by Mme. Curie and 
Mile. Gleditsch, Comptes rendus, 147, 345 (1908). 
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radium emanation. They concluded that the 


metal copper was degraded, in the presence of 


the emanation, into elements of the same 
series having lower atomic weights: potas- 
sium, sodium, lithium.’ 

These important results attracted a great 
deal of attention and it seemed desirable to 
repeat the experiment in laboratories possess- 
ing a sufficient quantity of radium. The ex- 
periment to be repeated was as follows. A 
solution of a copper salt (sulphate or nitrate) 
was placed in a small glass flask into which 
was introduced a large amount of the emana- 
tion and this was allowed to decay spon- 
taneously. The copper was then removed, the 
resulting solution was evaporated to dryness, 
and the residue examined. The same pro- 
cesses were performed with a solution of the 
same copper salt which had not been subjected 
to the action of the emanation. The experi- 
ments were repeated several times. The resi- 
due consisted chiefly of sodium salt (with a 
small amount of potassium and calcium). In 
the four experiments described, in which the 
emanation acted, lithium was detected by 
means of the spectroscope. In the blank ex- 
periments there was much less residue and 
the presence of lithium could not be detected. 
Messrs. Ramsay and Cameron made one ex- 
periment to determine the quantity of lithium 
observed and they estimate the presence of 
about 0.00017 milligram in the residue which 
weighed 1.67 milligrams, the amount of copper 
taken being 0.27 g. (0.815 g. copper nitrate). 
In the corresponding blank experiment the 
residue was only 0.79 milligrams.’ 

We have tried to reproduce the results under 
conditions as free from error as possible. The 
experiment is a delicate one and there are 
several sources of error, chief among them 
being the use of a glass vessel as Mr. Ramsay 
himself remarks. 


Nature, July, 1907; Jour. Chem. Soc., Sep- 
tember, 1907; Comptes rendus, 1908; Archives de 
Genéve, April, 1908; ete. 

?This quantity of metallic lithium does not 
check with the value indicated by the mixture of 
sodium and lithium salts which was taken as a 
comparison. There must be some error of cal- 
culation which we have not been able to locate. 


y 
Ce 
' 
we 
A 
A 
a 
t bw 


806 


Our preliminary experiments showed that it 
was very difficult to obtain chemical reagents 
which contained no lithium. We found it in 
the distilled water and in nearly all the re- 
agents. If there were none in any reagent, it 
was only necessary to leave the reagent for a 
little while in a glass vessel; after some time, 
traces of lithium could be detected. The fol- 
lowing experiment was made: When water 
has been distilled from a platinum retort and 
has been kept in a platinum flask, it leaves no 
visible residue when 250 c.c. are evaporated in 
a platinum dish; and the last drop, when 
thus concentrated, does not show the spectrum 
of lithium. But if water, prepared in the 
same way, is kept for twenty-four hours in a 
glass vessel, we find, on evaporation, a small 
residue consisting chiefly of a sodium salt but 
containing also a trace of lithium. 

It seemed to us essential to replace glass by 
some other material. We have established 
that it is just as dangerous to use quartz, the 
material actually employed by Mr. Ramsay. 
The commercial quartz vessels contain lith- 
ium. Hydrofluorice acid containing no lithium 
was allowed to act on the fragments of 
an opaque quartz crucible and on a piece of 
a transparent quartz tube. In the residue 
there could be detected a notable quantity of 
lithium, and there was a good deal more of it 
in the transparent quartz than in the opaque 
quartz. We then decided to use platinum 
vessels, 

The apparatus which we used consisted of 
a cylindrical platinum vessel, 7.5 cm. in length 
and 1.5 em. outside diameter, placed hori- 
zontally. At one end of the vessel was a 
small vertical platinum tube through which 
we could introduce the solution. The small 
tube had a platinum cover which protected the 
solution but which did not make a tight joint. 
A glass tube, with a side-arm and a stop-cock, 
was fastened on the outside of the platinum 
tube. The solution was introduced into the 
apparatus by means of a platinum siphon and 
never came in contact for a moment with the 
glass of the apparatus. 

The water and the acids necessary for the 
experiment were redistilled in platinum retorts 
and were kept in platinum bottles. We 
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found that all these reagents originally con- 
tained lithium, especially the sulphuric acid. 
After purification lithium could not be de- 
tected in the residues obtained by evaporating 
80 c.c. of mitrie acid, 25 ¢.c. of sulphuric acid, 
25 e.c. of hydrofluoric acid and 250 cc. of 
water. 

As Mr. Ramsay himself points out, the so- 
called chemically pure salts of copper contain 
notable amounts of lithium. We have tried 
different methods of purification: repeated pre- 
cipitation by hydrogen sulphide; electrolytic 
precipitation of copper; fractional crystalliza- 
tion. We have finally made use of copper 
sulphate which had been re-crystallized a 
number of times in a platinum dish, each 
solution being made up with pure water. At 
first this treatment is very effective; but it is 
very difficult, if not impossible, to remove the 
last traces of lithium. When we stopped 
further purification we could just manage to 
show the presence of lithium in the residue 
resulting from treating 50 g. of copper salt; 
but we could not detect its presence at all in 
the residue resulting from the treatment of 
2 g. of salt. 

The emanation was furnished by a solution 
containing 0.19 g. of radium (0.25 g. RaCl,). 
It was first condensed in a condenser im- 
mersed in liquid air and then drawn over into 
the apparatus. In order to know accurately 
the amount of emanation introduced, we com- 
pared the penetrating radiation of the ap- 
paratus with that of a flask containing a 
known amount of radium. To do this we 
used a specially-prepared condenser having 
very large plates. 

Two exactly comparable experiments were 
made. We introduced into the apparatus 
about 7 ¢.c. of a pure copper sulphate solution; 
the liquid had a large free surface relatively 
to its volume. The apparatus was sealed with 
a blow-pipe. The emanation was introduced 
in several lots; to ensure its dissolving, the 
solution was shaken by tipping the apparatus 
in its bath of melting ice. This operation was 
repeated a number of times. The amounts of 
metallic copper taken were 0.269 g. and 0.14 g. 
The total amount of emanation introduced 
was equivalent in both cases to the saturated 
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emanation from 0.87 g. of radium. The 
quantity of emanation which was effectively 
destroyed in the apparatus was a little less 
and was equivalent to the saturated emana- 
tion from 0.27 g. of radium. When the ex- 
periment was considered finished, the solution 
was transferred from the apparatus into a 
platinum crucible and a few drops of nitric 
acid added. Into this same crucible we 
dipped a piece of platinum foil on which we 
deposited the copper. When the solution was 
freed from copper, it was evaporated to dry- 
ness in the crucible and the latter was heated 
just enough to drive off the sulphuric acid. 
The residue was dissolved in a few drops of 
water and treated with hydrogen sulphide to 
remove the last traces of copper still remain- 
ing. The liquid was filtered through a 
platinum filter into a platinum watch-glass of 
known weight and was evaporated to dryness 
at a very moderate temperature. The minute 
residue was weighed. 

The same treatment was applied to 7 c.c. of 
a copper sulphate solution which had not been 
subjected to the action of radium. The final 
residues were examined  spectroscopically. 
Their weights were 0.0004 g. and 0.0005 g. in 
the real experiments, 0.0003 g. and 0.0002 g. 
in the blanks. It is to be noted that the 
amount of copper taken is very close to that 
used by Mr. Ramsay. The amount of emana- 
tion consumed is also approximately the same 
(1.85 mm.’ in Mr. Ramsay’s phraseology). 
In spite of this, the residue finally obtained is 
much less. 

The spectroscopic examination showed that 
the residue consisted chiefly of sodium with a 
little potassium; the presence of lithium could 
not be established. An experiment with a 
mixture of sodium and lithium sulphates 
showed that we could detect, though only with 
difficulty, the presence of one part of lithium 
sulphate in ten thousand parts of sodium 
sulphate. With the same ray it was easy to 
detect one part of lithium sulphate in three 
thousand parts of sodium sulphate. Con- 
sequently the amount of the metal lithium 
which could be present was less than 0.6 
10° milligrams. 

With the same amounts of copper and of 
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emanation, Messrs. Ramsay and Cameron 
found 1.710“ milligrams of lithium. If 
there is an error in calculation and this num- 
ber refers to lithium chloride, there would 
still be 310° milligrams of metallic 
lithium. 

The residue which we obtained was in each 
case much less than that obtained by Messrs. 
Ramsay and Cameron and this difference is 
probably due to our not using glass vessels. 
The difference in the weights of the residues 
oLtained by us in the real experiments and 
the blanks is very small (0.1 to 0.3 milligram). 
The difference is probably due to the introduc- 
tion of traces of foreign substances into the 
apparatus along with the emanation. In the 
most reliable experiment of Messrs. Ramsay 
and Cameron, the same difference is 0.88 milli- 
gram and we believe that this is due to the 
solution attacking the glass more vigorously 
in presence of the emanation. 

The following check experiment was made. 
Into a copper sulphate solution containing 
0.27 g. of copper we introduced an amount of 
lithium sulphate corresponding to 1.7 10“ 
milligrams of LiCl; this solution was then 
treated in the same way as in the other blank 
experiments. In the residue finally obtained 
it was very easy to see the red ray of lithium. 
This shows that the lithium was not elimi- 
nated by the treatment adopted. 

To sum up, we must say that we have not 
succeeded in confirming the experiments of 
Messrs. Ramsay and Cameron. It is evi- 
dently impossible for us to say that no trace 
of sodium or lithium is formed during the ex- 
periment. We believe, however, that the 
formation of these elements can not be con- 
sidered as an established fact. 


SPEOCIAL ARTICLES 
MOMENTUM EFFECTS IN ELECTRIC DISCHARGE 


In the issue of July 17 a partial report was 
made of experiments on electric discharge 
around a right angle in a wire. Since then 
some of the methods have been modified, and 
additional results have been reached. 

In all of the work thus far, an eight-plate 
static machine has been used. It may be 
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driven by hand or by a motor. Sparks from 
four to eight inches long are taken from the 
two terminals into parallel conductors having 
high resistance. These resistances consist of 
long, thin strips of cloth moistened with salt 
solution. These lines spark to ground con- 
tacts, which are about fifty feet apart, in the 
yard outside. 

A thin wire is bent into a series of sharp 
right angles. This wire may be looped into 
either the positive or the negative line. 
Photographic plates inclosed in hard rubber 
holders are placed at these angles. Some of 
them are exposed to the wire on the ground 
side of the angle, and some on the machine 
side. Their distance must be so adjusted that 
they give symmetrical results when the spark 
discharge around the angles is reversed. 

With the negative discharge the plates on 
the ground side of the angles are much more 
strongly fogged than those on the machine 
side. Negative electrons having a mass of 
about one one-thousandth of that of the hydro- 
gen atom leave the wire at the angle, because 
they can not turn the corner. They pass on 
through the cover of the hard-rubber holder, 
which may be three sixteenths of an inch thick, 
and fog the plate, which is developed in the 
ordinary way. These particles haye momen- 
tum. They have energy of motion. They are 
a component of matter, as is well established 
by radio-active phenomena, and by well-known 
electrical experiments. 

When the wire having these angles is looped 
into the line from the positive side of the 
machine this effect is also observed, but it is 
very much feebler. With a cover to the 
holders one sixteenth of an inch thick, 9,000 
spark discharges in the positive line produce 
about the same intensity of image as is ob- 
tained with a single spark in the negative line. 
And here the effect is vastly stronger on the 
machine side of the angle than on the ground 
side. The negative electrons are therefore do- 
ing the work in the positive line also. They 
flow through this line from the ground to the 
machine. But they are not forced in under 
pressure, as they are forced out from the ma- 
chine on the negative line. It is these little 
particles of negative electricity which consti- 
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tute the electric current. They have kinetic 
energy which they impart to the conductors 
through which they are beating their way. In 
an are light they plunge across from the nega- 
tive carbon to the positive carbon. Their im- 
pact upon the positive carbon results in the 
formation of a crater which is intensely 
heated. About 85 per cent. of the light comes 
from this crater in the end of the positive 
carbon, which is, as has long been known, 
more than 1,000 degrees centigrade, or 1,800 
degrees Fahrenheit, hotter than the negative 
carbon. 

In order to obtain the results here described 
electrical oscillations must be prevented. This 
is attained by means of the moistened strips 
of cloth. When this has been accomplished 
the sparks are large and brilliant at the nega- 
tive end in both positive and negative lines, 
and thin out towards the positive end. The 
negative terminals are large spheres of about 
10 em. diameter. The positive terminals are 
small knobs, of about 1 cm. diameter. While 
on the large spheres the electrons repel each 
other. But when they start into motion across 
the spark-gap, they attract each other electro- 
magnetically. This appears to be the reason 
why the spark thins out as the electrons pro- 
ceed in their motion across the spark-gap. A 
“fat” spark is a sure indication of an oscil- 
lating discharge. 

The fact that sharp shadow pictures are 
formed of any thin object like a glass slide 
lying on the photographic film under the wire, 
shows very clearly that these effects are due 
to a cathode discharge. Whether or not X-ray 
effects are also involved, is still an open ques- 
tion. 

Arrangements are now being made to place 
the angle-wire in a vacuum tube. This may 
perhaps render these momentum effects visible. 


Francis E, NipHer 


SPINAL SHOCK: A PRELIMINARY NOTE 


A Few months ago, the writer, in con- 
junction with Professors G. N. Stewart and 
©. C. Guthrie, stated his belief that the cause 
of spinal shock lies solely in the interruption 
of the long conduction pathways of the spinal 
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cord. Experiments which were then in 
progress have been extended until still more 
of the details of spinal shock following an- 
atomical transection of the cord have been 
duplicated (1) by the method of cerebral 
anemia described in the paper cited, and else- 
where, and (2) by freezing the spinal cord 
with a spray of ethyl chloride or by the direct 
application of liquid air. Freezing the brain 
as a means of stopping the reflexes was prob- 
ably first done by Professor D. J. Lingle (un- 
published experiment on frog). Practically 
all of the effects observed after anatomical 
rupture of the conduction pathways may be 
observed when either of the other methods is 
employed, if the time limits be kept the same 
when comparing the results of the different 
methods. We called attention in a previous 
paper to the fact that strychnine spasms might 
appear immediately after the beginning of 
cerebral anemia, or at any time during which 
the reflexes of the skeletal muscles are absent. 
I have since shown that, in a curarized ani- 
mal, strychnine does not cause the return of 
vaso-motor reflexes in “shock” sooner than 
they would appear under the usual conditions 
of the experiment. 

The evidence for my views, drawn as it is 
from a laborious study of the phylogenetic 
development of the function as well as the 
structure of the central nervous system, can 
not be presented here. Nor is this the place 
to develop my hypothesis of the return of the 
reflexes after interruption of the long path- 
ways, which depends upon facts of the same 
nature. Both hypotheses will be developed in 
detail in later papers. It will be sufficient to 
point out here that, in my opinion, the real 
problem is to explain the return of the reflexes 
after injury to the brain or spinal cord, and 
that a simple solution to both problems lies in 
the application of the general principles of 
organic evolution to function as well as to 
structure. 

F. H. 

Hutt LABORATORY, 

THE UNIVERSITY OF CHICAGO, 
November 10, 1908 

? Pike, Guthrie and Stewart, American Journal 

of Physiology, 1908, XXI., p. 359. See, also, 
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A NEW SPECIES OF THE GENUS MOROPUS 


Stnce the fall of the year 1904 the Carnegie > 


Museum has carried on extensive excavations 
in a quarry near the Agate Spring Stock 
Farm on the Niobrara River in Sioux County, 
Nebraska. The work has resulted, among 
other things, in the recovery of an almost 
perfect skeleton of an adult specimen of 
Moropus elatus Marsh, which will shortly be 
mounted and exhibited, and upon which the 
writer intends in the early winter to publish 
a memoir giving a full account of the osteol- 
ogy of this great mammal. Among the ma- 
terial collected are a number of bones repre- 
senting the remains of another species of the 
same genus to which, in honor of my esteemed 
colleague, Mr. O. A. Peterson, I propose to 
apply the name Moropus petersoni. A more 
detailed description, accompanied by figures 
and plates, will be published in the forthcom- 
ing Memoir. For the present I content my- 
self with the publication of a brief diagnosis 
wherein are pointed out some of the differences 
which distinguished this species and permit 
of its separation from Moropus elatus Marsh. 


Moropus petersoni, sp. nov. 

Adult. Considerably smaller in size than 
Moropus elatus. The dentition, so far as as- 
certained, does not materially differ from that 
of the larger species. The top of the cranium 
is not, however, characterized by a sagittal 
crest as is the case in Moropus elatus. In 
order to understand the difference between 
the two species the accompanying somewhat 
diagrammatic figure, representing the posterior 
portion of the top of the skull of the two 
species, is given. It will be seen that the 
narrow elevated ridges marked aa do not con- 
verge on the median line in Moropus petersoni 
as they converge upon the skull of Moropus 
elatus. It will further be observed that the 
interparietal bone ip in Moropus petersoni is 
quadrate in form, whereas in Moropus elatus 
it is subtriangular in form. The cervicals in 
Moropus petersoni are less massive; the fore 
limbs are proportionately slenderer; the 
scapula is relatively longer and narrower than 
Rosenthal and Mendelssohn, Neurologisches Cen- 
tralblatt, 1897, XVI., 978. 
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in M. elatus. The lateral transverse process 
of the fifteenth dorsal is simple at its outer 
extremity and does not form an oblique plate 


Diagrammatic view of upper back part of skulls 
of (1) M. petersoni, (2) M. elatus. aa, superior 
ridges; pp’, parietals; ff’, frontals; ip, inter- 
parietal. 


of bone projecting downward and backward 
and perforated by a large foramen, as is the 
case in the corresponding vertebra in Moropus 
elatus. The prezygapophyses of the anterior 
lumbar vertebre in M. petersoni more closely 
resemble those of the preceding dorsals and 
are not as distinctly lumbar in their char- 
acter as is the case in Moropus elatus. The 
prezygapophyses of the posterior dorsals all 
look more decidedly upward in M. petersoni 
than they do in M. elatus, and their anterior 
extremities are relatively far more widely sepa- 
rated from the superior margin of the cen- 
trum. The general structure of the feet is 
the same as in Moropus elatus, having four 
toes in the fore foot, the outer toe being 
obsolescent, and three toes on the hind foot; 
but the feet are slenderer and the bones not 
nearly so massive as in the larger species. 

The type specimens representing the species 
are contained in the Carnegie Museum and 
are in part the series of bones to which have 
been attached in the Carnegie Museum Cata- 
logue of Vertebrate Fossils the numbers 
1703A (cervicals), 1703B (anterior dorsals), 
1703C (posterior dorsals and lumbars), 1700 
(mounted hind limb and pes), 1701 (a 
mounted fore limb and manus), 1707 (a 
partially restored skull). 
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Associated with the skull as a paratype may 
be mentioned the upper posterior part of a 
cranium of a skull designated by the figures 
H. C. 133, kindly loaned to the writer for 
study by Mr. Harold Cook. Professor E. H. 
Barbour in Volume III., Part 2, of the Geo- 
logical Survey of Nebraska (Fig. 2) has repre- 
sented a fragment of the posterior part of the 
skull of an immature specimen of Moropus 
petersont, without naming it. 3 

W. J. 

CARNEGIE MUSEUM, 

November 13, 1908 


AN ELECTRICAL RESISTANCE METHOD FOR THE 
RAPID DETERMINATION OF THE MOISTURE 
CONTENT OF GRAIN* 


THE shipping and storing qualities of grain 
are so dependent upon its moisture content 
that an accurate knowledge of the moisture 
in grain in storage and transit is highly 
desirable. This subject has been given spe- 
cial attention by Brown and Duvel,? who 
have described a rapid method of making such 
moisture determinations. Their method con- 
sists in boiling the grain in an oil having 
a flashing point much above the boiling point 
of water, condensing the water which distils 
off, and collecting and measuring it in a suit- 
able graduate. Moisture determinations can, 
by this method, be made in about one half 
hour, whereas determinations in the water 
oven require several days. This method is, 
however, suitable for laboratory use only, 
necessitating the collecting of samples before 
the determinations can be made, and does not 
appear to be adapted to grain products such as 
meal and flour. At the request of the Office of 
Grain Standardization, the writer undertook 
the development of an electrical resistance 
method of measuring the moisture content of 
grain adapted to measurements in the car or 
elevator as well as in the laboratory, and re- 
quiring only two or three minutes for a de- 
termination. The measurements so far have 
been confined to wheat. The results obtained 
are so promising that a brief preliminary 

See Circular 20, Bureau of Plant Industry. 

* Bulletin 99, Bureau of Plant Industry, U. 8. 
Department of Agriculture, 1907. 
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description of the method is given. Oor- 
responding measurements will be made for 
other grains as well as for flour and corn- 
meal. A portable apparatus suitable for 
measurements in cars and elevators is also be- 
ing constructed. 

Description of the Electrical Resistance 
Method for Measuring the Moisture Content 
of Grain.—This method consists essentially in 
the measurement of the resistance offered to 
the passage of an electric current through the 
grain from one metallic electrode to another. 
The electrical resistance decreases rapidly as 
the moisture content of the grain increases. 
The electrical resistance of wheat containing 
13 per cent. of moisture is seven times that 
of wheat containing 14 per cent. and fifty 
times that of wheat containing 15 per cent. of 
moisture. This method, therefore, gives a 
very open scale, and a considerable variation 
in resistance can take place without seriously 
affecting the accuracy of the moisture de- 
terminations. 

The relation between the electrical resist- 
ance and the moisture content of wheat is 
shown graphically in Fig. 1. The moisture 
percentages in this figure are plotted as ordi- 
nates and the natural logarithms of the cor- 
responding resistances are plotted as abscissas. 
Five widely differing types of wheat, inclu- 


AMESIS TANCE 


Fie. 1. Chart showing the Relation between 
the Moisture Content and the Electrical Resist- 
ance of Wheat. Measurements made at 75° F. 
For description of electrodes see text. Resistances 
expressed in megohms, Moisture percentages 
based on weight of moist grain. 
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ding soft red winter, hard red winter, No. 1 
hard spring, durum, and a badly mixed wheat 
containing many weed seeds, were used in 
these determinations. The closeness with 
which the different points on the diagram ap- 
proach the straight line drawn through them 
illustrates the accuracy with which moisture 
determinations can be made by this method. 
The logarithms of the resistances instead of 
the resistances themselves are plotted in this 
diagram in order to condense the diagram, 
and to show the linear relation between the 
two variables. 

Relation of Electrical Resistance to Tem- 
perature.—The electrical resistance of wheat 
is also dependent upon the temperature of 
the grain. In fact, the rapidity with which 
the resistance decreases as the temperature in- 
creases is quite remarkable, and greatly ex- 
ceeds that occurring in most substances. The 
change in the electrical resistance of wheat 
with the temperature is shown graphically in 
Fig. 2, in which temperatures are plotted as 
ordinates and electrical resistances as ab- 
seissas. The resistance at 4° C. is seen to be 
eighteen times the resistance at 24° C. This 
curve is based upon 34 groups of measure- 
ments made upon hard red winter, soft red 
winter, hard red spring, durum, and a mixed 
wheat. Dots on the diagram refer to one 
sample, crosses to another, and so on. In 
order to construct a mean temperature resist- 
ance curve, the resistances corresponding to 
the different samples were all increased or de- 
creased by an amount corresponding to the 
mean of the ratios of the resistances to the 
corresponding resistances of one curve taken 
as a standard. In making these determina- 
tions, the wheat, after being cooled in an ice 
chest, was allowed to approach the tempera- 
ture of the room, and a series of resistance 
measurements was made as the temperature 
increased. The grain was in each case stirred 
to obtain as uniform a temperature distribu- 
tion as possible before each set of measure- 
ments. Temperatures above that of the room 
were obtained in a similar manner by heating 
the grain and measuring the resistance as it 
cooled. It is difficult to determine the true 
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moisture content and resistance, not only for 
a single temperature, as in Fig. 1, but for 
temperature intervals of 5 degrees from &(° 
to 40° Fahr. In this chart, the moisture con- 
tents are plotted as ordinates and the 
logarithms of the electrical resistances as 
abscissas. To facilitate the use of the chart, 


temperature of grain while it is being warmed 
or cooled in this way, which accounts for the 
rather wide departure of some of the points 
from the mean curve. 

The Determination of the Moisture Con- 
tent of Wheat at Different Temperatures.— 
By combining the data shown in Figs. 1 and 2, 
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Fic. 3. Chart for Determining the Moisture Content of Wheat when the Llectrical Resistance 
and Temperature are known. Electrodes having the same dimensions as those described in the text 
must be used in connection with this chart. 


resistances are written in the place of the 
corresponding logarithms. To illustrate the 
use of the chart, suppose that a resistance of 
55 megohms was observed in a given sample 
of wheat at a temperature of 75° F. Re- 


we can construct a chart showing the moisture 
content of the sample of wheat corresponding 
to a given electrical resistance at any tem- 
perature within the range of the experiments. 
Such a chart is shown in Fig. 3. This chart 


is similar to that of Fig. 1 except that we 
have here lines showing the relation between 


ferring to the chart, it will be seen that the 
imaginary line corresponding to 55 megohms 
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crosses the 75° line at a point corresponding 
to 13.95 per cent. of moisture. This state- 
ment assumes, of course, that the measure- 
ments were made with electrodes of standard 
size, to which this chart is only applicable. 

Apparatus for Measuring Electrical Re- 
sistance of Grain.—Unless the grain is very 
wet, its specific electrical resistance is very 
high. The resistance, while electrolytic in 
character, is so great that polarization is not 
troublesome, and measurements can be made 
with direct currents. The electrical apparatus 
required for such measurements is therefore 
similar to that used for testing the insulation 
of cables. The measurements described were 
made principally with a Wheatstone bridge, 
using a fairly sensitive galvanometer, and an 
electromotive force of seventeen volts. In the 
driest samples (below 12 per cent.) the resist- 
ance was so high, that it could not be 
measured by this method. For these samples, 
the direct deflection method was used, the 
galvanometer and grain resistance being con- 
nected in series with a battery having an elec- 
tromotive force of ten volts. 

In all the measurements described, the elec- 
trodes used consisted of two parallel one 
half inch round brass rods, one and one 
half inches between centers, and twelve inches 
long. These rods were kept parallel and in- 
sulated from each other by being supported in 
a hard-rubber block at their upper ends. Con- 
necting wires with extra heavy rubber insula- 
tion were soldered to the two upper ends of 
the electrodes. The grain during measure- 
ments was held in glass battery jars five inches 
in diameter and eleven inches high. The 
height of the grain, inside measurement, was 
ten inches. The lower ends of the electrodes 
rested upon the bottom of the jar. The 
temperature was measured with a mercurial 
thermometer having a cylindrical bulb, which 
could be readily forced into the grain. 

Before each measurement, the electrodes 
were removed, and the grain was packed by 
jarring the bottom of the container against 
some solid object. It is important that this 
precaution in packing be observed if satis- 
factory results are to be obtained. This will 
not be necessary in measurements made in 
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cars, since the settling of the grain in transit 
will have reduced it to a stable condition. 

Portable cable testing sets can be used for 
the resistance measurements necessary for 
moisture determinations, providing the grain 
is not too dry. A special testing set is now 
being constructed in which a resistance coil 
for determining the temperature of the grain 
is placed within one of the electrodes. A 
shunt box for use in connection with the 
direct deflection method is also being con- 
structed. 

This method is similar in principle to that 
developed some years ago in the Division of 
Soils for the measurement of the moisture 
content of soils.’ The difficulties that de- 
veloped in connection with that method, 
namely, the translocation of salts and the 
cracking away of the soil from the electrodes, 
are not encountered in the measurement of 
the moisture content of grain. There is a 
possibility that wheat grown in different 
localities will show a sufficient variation in 
salt content to affect the moisture determina- 
tions, but such variation has not been indi- 
cated in the samples so far examined. 

Summary.—This paper deals with an elec- 
trical resistance method for the rapid determi- 
nation of the moisture content of grain. The 
experiments have so far been confined to 
wheat. The electrical resistance of wheat 
containing 13 per cent. of moisture is fifty 
times that of wheat containing 15 per cent. 
The temperature of the grain must be de- 
termined. The results of the experiments in- 
dicate that the moisture content can be de- 
termined by this method with a probable 
error not exceeding 0.3 per cent. Measure- 
ments can be made rapidly, requiring only 
two or three minutes. The apparatus is port- 
able in character so that measurements can be 
carried on in cars or elevators as well as in 
the laboratory. The use of this method in 
connection with other grains and grain 
products is now being investigated. 

Lyman J. Brices 

PuysIcaAL LABORATORY, 

BUREAU OF PLANT INDUSTRY, 
October 17, 1908 
® Bulletin 6, Division of Soils. 
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SOCIETIES AND ACADEMIES 
THE NATIONAL ACADEMY OF SCIENCES 


THE program of papers for the meeting of the 
National Academy of Sciences, held at the Johns 
Hopkins University, Baltimore, Md., on November 
17 and 18, was as follows: 

Henry F. Osborn: “ The Close of the Cretaceous 
and Beginning of the Eocene in the Hell Creek 
Region of Montana.” Based on explorations of 
the American Museum between 1902 and 1908. 

A. G. Webster: “On the Distribution of Sound 
from the Megaphone, or Speaking Trumpet.” 

H. 8. Jennings (introduced by Ira Remsen) : 
“Elementary Species and the Effects of Selection 
in a Unicellular Organism.” 

R. W. Wood (introduced by Ira Remsen) : 
“Absorption Spectra of Mixtures of Metallic 
Vapors.” 

R. W. Wood (introduced by Ira Remsen) : 
“The Mercury Paraboloid as a Reflecting Tele- 
scope.” 

H. N. Morse: “ Results Obtained in the Direct 
Measurement of Osmotic Pressure.” 

Simon Flexner: “Certain Examples of Bio- 
chemical Control of Cell Development. (a) Meta- 
plasia of Transplantable Tumors. (6) Inhibition 
of Spirocheta pallida.” 

Russell H. Chittenden: “ Further Studies on 
the Effect of a Low Protein Diet on High Protein 
Animals.” 

A. Agassiz and H. L. Clark: “The Echini of 
an Insular Fauna.” 

Alexander Agassiz: “The Work of the U. S. 
Fish Commission Ship Albatross.” 

H. C. Jones and John A. Anderson (introduced 
by Ira Remsen): “The Absorption Spectra of 
Solutions of Certain Salts.” 

John B. Watson (introduced by Ira Remsen) : 
“The Reactions of Primates to Monochromatic 
Lights.” 

E. G. Conklin: “ Effeets of Centrifugal Force 
on the Organization and Development of the Eggs 
of Certain Animals.” 

C. R. Van Hise: “ The Phosphates of the Soil.” 

B. O. Peirce: “ Biographical Memoir of Joseph 
Lovering.” 

W. H. Dall and W. H. Brewer: “ Biographical 
Memoir of William M. Gabb.” 

Charles 8. Hastings: “ Biographical Memoir of 
Josiah W. Gibbs.” 


THE SCIENTIFIC ASSOCIATION OF THE JOHNS 
HOPKINS UNIVERSITY 


THe Scientific Association of Johns Hopkins 
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University held the first monthly meeting of the 
present scholastic year in Hopkins Hall, Novem- 
ber 11. Two important papers were presented. 

The first was by Professor J. B. Watson, the 
newly-elected professor of experimental and com- 
parative psychology, upon the subject of “ Methods 
and Apparatus in Comparative Psychology.” 

Professor Watson gave a brief description of the 
nature of the problems in comparative psychology. 
The position was taken that the behavior of ani- 
mals can be studied in a scientific way; that the 
facts thus obtained can be stated objectively and 
that they deserve to have equal rank with other 
observations in experimental psychology and in 
biology. 

The view was expressed that the study of the 
sensory processes of animals is the most hopeful 
field at present. Exact and scientific statements 
concerning the nature of color vision, hearing, 
smell, contact, etc., in animals are much needed. 
At present almost nothing is known in any exact 
way of the functioning of the sense organs of the 
higher animals. Such studies should be under- 
taken in a more comprehensive way than has here- 
tofore been the case. Observations made by the 
same investigator on many species of animals are 
desirable at present. Only in this way can a true 
phylogeny of mind be obtained. When the facts 
are before us we shall be in a position to begin the 
comparison of the behavior of animals with the 
behavior of man. 

Several pieces of apparatus for testing hearing, 
vision, temperature, etc., were briefly described. 
A description of an apparatus for the study of 
olfactory sensations was given at length. The 
principal feature of this apparatus consists of a 
constant air blast supplied with two vents. Two 
leads of glass tubing attached to these vents pass 
respectively into two flasks containing different 
odorous solutions, or different intensities of the 
same solution, and from the flasks to short metal 
tubes which project into a glass-lined, air-tight 
compartment. The ends of the two tubes pro- 
truding into the compartment are narrowed to an 
opening of 1 mm. The tubes are placed about 
twelve inches apart and are inclined at an angle 
such as to force the two streams of air, laden with 
the olfactory particles, to converge in a funnel 
situated in the opposite side of the compartment. 
To the stem of this funnel (which projects from 
the compartment) a tube is attached leading to 
a vacuum pump. Two fine streams of air are 
thus foreed out over the surface of the odorous 
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fluids and thence into the compartment. At the 
same time the vacuum system at the opposite 
side of the compartment tends continuously to 
draw forward the two streams and to keep them 
in a straight line. Two partitions of glass extend 
from the side of the compartment through which 
the two streams are admitted. They run parallel 
to the air columns, meeting near the point at 
which the latter converge. The animal is ad- 
mitted into the compartment at the point where 
the partitions meet. These partitions serve to 
keep the odors from mixing. Food is kept always 
with one of the two odors. The tubes and flasks 
are so arranged that they may easily be inter- 
changed with respect to the right and left posi- 
tion. The animal has to go first to the right in 
order to get food, and then after the odors are 
interchanged, to the left. In the final control 
tests a special electric food dropping device serves 
to keep all food out of the compartment until the 
animal has actually made the correct choice. 

The hope was expressed that, with the help of 
such an apparatus, much needed knowledge con- 
cerning the development and the manner of func- 
tioning of the olfactory sense organ might be 
obtained. It ought te be possible, e. g., to find 
out whether the animal is sensitive to all the 
range of stimuli to which the human organism 
responds, and how far animals differ in this 
respect: whether or not it is easier for the animal 
to associate the nauseous, hircine and fecal odors 
with the getting of their food, than the fruit, 
flower and musk-like odors, ete. The quantitative 
study (delicacy) of the functioning of this sense 
offers great difficulties, but it is hoped that these 
can be overcome, at least to such an extent as to 
enable us to obtain records which may be com- 
pared with similar records from man. Functional 
problems similar to those which arise in the study 
of the olfactory field arise in the study of every 
other sensory field. Experimental psychology is 
recognizing this and is rapidly coming to extend 
its study of sensory processes to the animal world. 
There is no reason to limit experiment along these 
lines to man alone. 

Such functional questions when answered will 
give us the much-needed complement to all the 
painstaking and exact structural work which has 
already been accomplished so abundantly. 

The recent work of Madame Curie was then 
reviewed by Professor H. C. Jones, his subject 
being “Lithium not Produced from Copper Salts 
by the Action of the Radium Emanation.” 

About a year ago Sir William Ramsay an- 


SCIENCE 


815 


nounced that when the radium emanation is 
allowed to act upon a copper salt, there are formed 
sodium, potassium and a minute trace of lithium. 

Quite recently Madame Curie has repeated this 
experiment and has failed to obtain the same 
result. The chief difference in the experiment as 
carried out by the two investigators is that Ram- 
say used glass vessels, while Madame Curie used 
vessels of platinum. In other respects the work 
as carried out in Paris seems to have been prac- 
tically identical with that done in London. The 
amount of copper salt used, the amount of the 
emanation employed and the precautions taken 
by Madame Curie are strictly comparable with 
the conditions under which Ramsay worked. 

In the Paris experiments small amounts of 
sodium and potassium were obtained, but no trace 
of lithium. Madame Curie thinks that the small 
quantities of sodium and potassium salts obtained 
by her were introduced along with the radium 
emanation. 

The minimum quantity of lithium which could 
be detected in the residue obtained was tested by 
Madame Curie, and found to be much less than 
that which was present in the residue examined 
by Ramsay. She suspects that a part of the 
sodium and potassium, and all of the lithium 
found by Ramsay came from the glass vessels 
which he employed. She is, however, far from 
dogmatic, concluding her paper with the following 
words: 

“In conclusion, we may say that we have been 
unable to confirm the results of Ramsay and 
Cameron, It is evidently impossible to affirm 
that no trace of sodium or lithium was found in 
the experiment; we believe, however, that the 
formation of these eiements can not be considered 
an established fact.” 

If it is impossible for Madame Curie “to af- 
firm,” it is certainly impossible for any one else 
to do so at present. We must wait until further 
communications have been received from Sir 
William Ramsay; not forgetting that some of the 
finest experimental work that has ever been done 
in any branch of science has come from Ramsay’s 
laboratory. 

CHARLES K. Swartz, 
Secretary 


THE BOTANICAL SOCIETY OF WASHINGTON 
At the annual meeting of the Botanical Society 
of Washington, held November 10, 1908, the fol- 
fowing officers were elected for the year 1908-9: 
President—Professor C. V. Piper. 
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Vice-president—Mr. Thos. H. Kearney. 
Recording Secretary—Dr. Haven Metcalf. 
Corresponding Secretary—Mr. Wm. E. Safford. 
Treasurer—Mr. J. H. Painter. 

Dr. J. N. Rose, of the U. 8. National Museum, 
was elected to represent the society as vice-presi- 
dent of the Washington Academy of Sciences. 

Wma. E. Sarrorp, 
Corresponding Secretary 


THE BOTANICAL SOCIETY OF WASHINGTON 


Tue forty-ninth regular meeting of the society 
was held on the evening of April 25, 1908, Vice- 
president C. V. Piper presiding. Papers were read 
as follows: 

Flies as Distributors of Spores: N. A. Coss. 

Dr. Cobb «alled attention to the ease with 
which spores and other small bodies may be car- 
ried about on the feet of flies, especially of the 
Muscide and Sarcophagide, which are provided 
with viscous hairs or papille. But a more prob- 
able source of the transmission of spores and 
disease germs is the depositing of excreta on food 
and on living organisms. On examination, fly- 
specks were found to contain spores of many kinds 
of fungi, sometimes fifty or sixty widely different 
kinds, which had been taken into the alimentary 
canal with the flies’ food and had not been injured 
by the processes of digestion. In studying a cer- 
tain fungus disease of the sugar cane Dr. Cobb 
found in the excreta of flies visiting the plant 
spores of practically all the fungus diseases which 
attack the cane. They undoubtedly are the chief 
if not the sole agents in transmitting the disease 
investigated. 

Notes on Fomes igniarius: PeERLEY SPAULDING. 

This fungus occurs very commonly in the decid- 
uous forests of America. It is limited to decidu- 
ous trees. The aspen, butternut and beech are 
very susceptible to its attacks; the sugar maple 
and the balm-of-gilead are relatively resistant. 
The destruction caused by it is tremendous in 
many parts of the world. It may practically 
destroy all the mature timber of a certain species 
in a given locality; instances have been found 
where 90 to 95 per cent. of mature beech trees 
were affected. The investigations have shown that 
Fomes igniarius is strictly a wound parasite; it 
may live saprophytically on the dead tree or stub 
for several years; the death of the tree attacked 
is certain. The age of the host tree, presence of 
wounds and rapidity of healing of wounds are 
factors controlling the entrance of the fungus into 
the trunks. 
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The Problem of the Cuban Coconut Planter: 

JouN R. JOHNSTON. 

A serious disease has recently invaded the coco- 
nut groves of Cuba. It is there known as the 
bud-rot. In some localities it has destroyed all 
of the trees, in others it is just appearing. The 
disease is not confined to Cuba, but is widely 
spread in tropical America. Thus far, Porto Rico 
has escaped it. The disease proves to be bacterial, 
It is confined to the crown, or terminal bud, of the 
tree, in which it causes a soft, vile-smelling rot. 
Owing to the great height of the coconut trees and 
the difficulty experienced in getting at the ter- 
minal bud, surrounded as it is by the sheathing 
cases of the petioles of older leaves, it is almost 
impossible to treat the disease locally. It is not 
yet known how the disease is transmitted from 
one tree to another, but it is suspected that this 
may be through the agency of insects. Experi- 
ments are being carried on by the Department of 
Agriculture, the results of which will probably 
be published at a not very distant date. 


Some Cases of Delayed Germination in Seeds: 

G. F. Kiuen. 

In attempting to cultivate drug plants, the life- 
history of which in most cases is little known, it 
was found that, almost as a rule, germination 
was delayed for at least a year. In planting 
Aconitum navellus, five spring plantings gave two 
total failures, two cases of germination, and one 
ease of germination the same and the following 
spring. Mr. Klugh gave the results obtained in 
the cases of Aragallus lambertii, Aristolochia ser- 
pentaria, Atropa belladona, Datura stramonium, 
Hyoscyamus niger, Solanum nigrum, Colchicum 
autumnale, Echinacea angustifolia, Glycyrrhiza 
glabra (in which germination was increased after 
the seeds had been shaken with crushed glass), 
Hedeoma pulegioides, Humulus lupulus, Hydrastis 
canadensis, Lobelia inflata and Panax quinque- 
folium, the last of which required eighteen months 
or two years to germinate. The presence or 
absence of moisture seems to play the most im- 
portant réle in germination. Sometimes the 
vitality is destroyed by drying. In the case of 
Solanacee the lack of oxygen was fatal. Plants of 
this family failed to germinate when buried in 
moist soil even less than an inch in depth. The 
same seeds germinated when brought to the 


surface. 
HAVEN METCALF, 


Secretary 


